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The concepts of schizophrenia and of psy- 
chotherapy are not so precisely formulated, 
or their significances so generally agreed 
upon, that a clinician can speak meaning- 
fully, unless he identifies his position in 
regard to a number of principles which he 
considers to be fundamental to his under- 
standing and use of a therapeutic tech- 
nique or method. Although therapists may 
differ one from another in the degree of 
clarity of conceptualization and in the ex- 
tent to which they feel committed to any 
system of ideas, they have opinions—some- 
times unstated and often but dimly recog- 
nized—regarding alt aspects of their 
professional (and other) living. Clearly 
perceived or not, their tasks are carried on 
with some consistency of reference to a par- 
ticular philosophy. (This last term refers to 
a group of principles underlying a particular 
discipline—in this case, the general field of 
psychiatry, and more specifically, one as- 
pect of it—the psychotherapeutics of the 
schizophrenic reaction.) I am of the opinion 
that it is useful for a therapist to recognize 
his philosophy, and to keep it readily avail- 
able for recurrent consideration by himself 
and for presentation to others, there being 
improved prospects for its flourishing and 
undergoing useful change when exhibited to 
the often rigorous, but occasionally salubri- 
ous, climate of public opinion. 

A therapeutic procedure may reflect ideas 
of the therapist regarding disease in general, 
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and a variety of subjects which are, or which 
he considers to be, related in some manner to 
the sickness which he encounters. The way in 
which the treatment is applied will express 
not only his training and skill, but his at- 
titudes toward himself and others. With 
certain notable exception, the principles of 
treatment will be an outgrowth or a mani- 
festation of the physician’s concept of the 
disturbed state, and thus logically, at least, 
will be suited to the therapeutic problem. 
That the basic concept from which princi- 
ples are derived may be erroneous or inade- 
quate emphasizes our need to view and re- 
view with care that which we profess, but 
does not signify that we should try to work 
without such concepts, or that we should 
necessarily fear becoming endeared to them, 
recognizing that with affection may come in- 
crease of determination and strength, but 
that the object of our regard very possibly 
may be expected to exhibit frailties and un- 
dergo a decline with the passing of time. 

In reference to his professional labors a 
psychotherapist is more or less precise in 
his thinking about the following: (a) a 
workable definition of the disorder treated, 
(b) its clinical course, (c) its origins—the 
influence of early life events in its formation 
and development, the constitutional-heredi- 
tary factors, defects in metabolism and or- 
ganic structure, and so on, (d) the relation- 
ship of the disorder to the family of the 
patient, and to the larger community cul- 
ture, (e) its appearance in various age 
groups, (f) the psychologic manifestations 
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and their significances, (g) the rationale of 
treatment and the complexities associated 
with the practice of therapy, (h) the mean- 
ing of the disorder in terms of common hu- 
man experiences—in this instance isolation, 
nonrelatedness, loneliness, and death. 

In what follows I shall summarize my 
views regarding the psychotherapy of schizo- 
phrenia and certain conceptions on which 
that treatment is based. 


Man’s Heritage and Psychiatric Disorder 


In their work psychotherapists function 
in reference to some conception of the way 
in which the human personality comes into 
being. Such a schema is useful in the evalu- 
ation of the patient’s behavior, his accounts 
of his early life, the possible relatedness of 
present and past events and the implications 
of his hereditary and bodily organization. 

The biologic heritage of man is referred to 
as his genotype—a complex of potentialities 
marked by definite limits of development. 
The genes, transmitted from one generation 
to the next, are not the carriers of particular 
“characters” or “traits,” but contain the po- 
tentials of patterns of behavior that are de- 
veloped, expressed and to some extent modi- 
fied by environmental influences. Man’s 
great uniqueness lies not only in his ability 
to adapt to his surroundings, but in his use of 
symbols in language and thought, with the 
aid of which he may modify his behavior in 
terms of his past experience, and in response 
to constructs of the future—his foresight. 

The term constitution does not refer to a 
fixed biologic condition destined to exist un- 
altered through the years of a person’s life. 
The term describes a process of interaction 
between the inherited genetic potentialities 
and the environment in which they are given 
opportunity for expression. 

Culture refers to that in the environment 
which is man-made. Having been invented 
by man, it is modified by him and trans- 
mitted to his descendents. Man forms his 
culture, but is influenced by, and to a con- 
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siderable extent formed by that which he h:is 
created. 

Man’s heredity has three components: 
(a) the genetic—those potentials of dev«l- 
opment which have limits but are not coi:- 
pletely unalterable, and depend to a con- 
siderable extent on their surroundings jor 
their realization; (b) the influences of inty:- 
uterine existence—by which is implied stu:|- 
ies suggestive of a considerable responsiv.- 
ness of the fetus to the mother and !vwr 
reactions to external stimuli; (c) the c./- 
tural heredity—created by man and to a 
remarkable extent creative of him. Tie 
terms heredity and constitution have a greit 
latitude of meaning. It does not seem possi- 
ble to interpret a pattern of behavior as a 
reflection of purely environmental or here«i- 
tary influences, these being greatly depen«- 
ent upon each other for the degree and form 
of their expression. 

Aside from those catastrophic physical de- 
formities that interfere with the develop- 
ment of anything like adequate human per- 
formance, the assumption can be made that 
man’s potential abilities are seldom fully 
developed or displayed, and that these ca- 
pacities, given suitable encouragement, are 
adequate to meet the requirements of human 
life. That is, the schizophrenic patient, or a 
person adorned with some other label, can 
be regarded as someone who has very largely 
learned to be the kind of person that he is, 
and who very likely has capabilities some- 
how undeveloped through lack of necessary 
experience, or inhibited in expression by cul- 
tural influence. Although I am no great op- 
timist about therapeutic performances of 
any kind, and have a certain grim respect 
for. the tendency of unfortunate patterns of 
human behavior to persist, in considering 
any patient there comes to mind the obser- 
vation of Thoreau to the effect that, ‘“Man’s 
capacities have never been measured.” 

The human can be considered as born 
with an orientation toward the fulfilment 
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of hi- capacities. Human behavior is seen 
both as a response to and as a reflection 
of the biologic and cultural environments. I 
do no: think of man as being driven by forces 
fund:imentally destructive to himself or his 
fellows, or engaged in a war with a culture 
created by him yet somehow unbecoming 
to hii. The picture of man as strongly moti- 
vate’ toward realization of his potentials as 
a hunan suggests his culture as the con- 
tinuing expression of his capabilities and 
needs and an impressive agent in the forma- 
tion of his character. When certain features 
of the culture restrict and distort human 
performances, reducing creativity and effi- 
ciency, and in time are reflected in persistent 
alterations of the personality, the psychia- 
trist is presented with one of his therapeutic 
problems—the patient who displays in a 
most subtle and complex form the resultant 
of the acts of God and man. 

To varying degrees the “symptoms” which 
our patients show reflect attempts of the 
organism to adapt itself to forces threatening 
to its effective functioning and the expres- 
sion of its capabilities. In some instances 
these adaptive efforts are inadequate, or be- 
come excessive, and in themselves interfere 
with the healing process and growth. Of-par- 
ticular interest is man’s remarkable ability 
to react, not only-to threats in the present 
and in the immediate environment, but to 
symbols of events which threatened him in 
the past—dreams, memories and signs of 
earlier troublesome occurrences. Among 
those events are the interpersonal contacts 
which man experiences as disturbing to the 
concept of himself as referent to his concept 
of others. In other words, the human de- 
velops a considerable concern with a con- 
struct developed entirely in his dealings with 
his fellows—his self-esteem. In efforts to 
improve or maintain the equilibrium of this 
Sensitive indication of his estimate of his 
relationship to others, he may elaborate the 
patterns of his behavior to such an extent 
that they become excessively complicated, 
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and are inadequate to attain the goals to- 
ward which they are appropriately directed. 

Mental illnesses may be regarded as var- 
ied forms of behavior developed by the hu- 
man organism in response to cultural and 
other environmental influences (including 
alterations in the body’s internal economy). 
The effect of such behavior may be that the 
person feels more adequate (one may speak 
instead of reduction of tension) and is 
thereby enabled to continue some form of 
more or less acceptable relatedness to others. 
The behavior which is manifested eventually 
to the degree that it is labeled “sick” serves 
various functions: (a) it reduces distress, 
although distressing in itself, (b) it expresses 
the pain experienced and (c) it helps in the 
maintenance of some form of contact with 
other humans. Illness is the persistent, re- 
current patterns of behavior exhibited in in- 
terpersonal relationships and characterized 
by being inappropriate, destructive and un- 
necessarily complicated in terms of efficient 


performance in the social field in which they 
occur. Although such patterns tend to per- 
sist, they may alter in circumstances in 
which there is provision for more effective 
performance. Therapists are concerned with 
the discovery, understanding and use of such 
influential circumstances. 


Comments on Some Early Life Experiences 


Patterns of behavior reflect to a large de- 
gree previous experiences with significant 
people. Such people—sometimes poorly pre- 
pared, on occasion unwilling, and frequently 
with no clear awareness of their role—have 
the function of introducing and interpreting 
to the child the characteristics of the cul- 
ture. From these teachers the child develops 
knowledge of events labeled “right” and 
“wrong,” “significant” and “unimportant.” 
Through them he forms a sense of values 
and develops a way of perceiving his world, 
which, barring somewhat unusual corrective 
circumstances, will remain to a considerable 
extent a part of him for the remainder of his 
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days. Having formed a concept of life, how 
it was, is and ought to be, with the guidance 
of those impressively important to him, he 
thereafter tends to distort his observations 
of events, people and things in such a way 
that this long established concept, experi- 
enced as an integral and valued part of the 
self, will not be disturbed. 

In early life human behavior expresses at- 
tempts to satisfy various biologic necessities, 
such as the requirements for food, drink, rest 
and sleep. The human infant also develops 
a remarkable need for security in response 
to the tenderness and care given him by his 
mother and others intimately concerned with 
his welfare. In this earliest period of post- 
natal life there is formed an interaction be- 
tween the infant and the mothering one, in 
which the needs of both may be expressed, 
elaborated and satisfied. In this relationship 
botli participants increase their abilities to 
give and receive tenderness as well as other 
emotions. This exchange flourishes in a situ- 
ation in which words are not yet used to 
convey meaning, and in which there is no 
clear distinction made by the infant (or, to 
an extent, by the mother) between the two 
of them as separate entities. 

In these early months of his life the hu- 
man infant is extraordinarily dependent 
upon those who care for him. In general he 
is cared for by a few people, often only one, 
from whom he receives food, physical care 
and his first experiences with the human 
personality and its emotional expressions. 
He cannot move about and must deal with 
that which is brought to him, be it food, 
anger, love, fear or hatred. He cannot run 
or turn to another person. He can only be 
where he is and sense the impact of human- 
ity and his culture through this as yet un- 
identified other being. 

Up to the present time there appears to be 
no convincing evidence that the young in- 
fant has any clear concept of himself or 
others as distinct entities. In response to cer- 
tain tensions, such as hunger, he may cry, 


and at the reduction of tension he may sleep, 
The origins of such tensions or the modes 
of their relief are not clear to him, events 
being unrelated to one another in any cauisal 
or serial fashion. Life at that time is com- 
posed of momentary states, and is not 
marked by a past which in our culture is 
thought of as running into a present and on 
to a future. This early experience is not 
comprehensible to the infant in terms of 
himself, or of others separated from him, of 
time sequences, of purpose, or of relatediess 
of events. The details of the surrounding en- 
vironment are not clear, but are prehended 
in a totality, or Gestalt, marked by a scuti- 
ence which is the early step in the growth of 
meaning and emotion. In other words the 
world is not occupied by people, furniture, 
speech, emotions of anger or love, and so on. 
There is simply a wholeness which may exist 
while one feels comfort or discomfort. Ex- 
perience has a “cosmic” quality in which de- 
tails are undifferentiated, and in which time, 
events, people and feelings, all poorly de- 
fined and not clearly related to states of 
tension, flow together in a movement uncon- 
nected with that which has been, is, or will 
be. 

The infant, not being clearly separated 
from others and being most intimately ex- 
posed to the mothering one, is greatly influ- 
enced by her attitudes as expressed, for ex- 
ample, in gesture, tone of voice, facial 
movements and ways of touching. The be- 
havior of another (the complex of emotion 
and bodily movement) may be experienced 
by the infant as his own behavior; the exten- 
sions of his body and his self being ill de- 
fined. 

During the first year of life this “cosmic” 
quality of experience alters. The infant de- 
velops an increasingly clear concept of him- 
self and others. He becomes aware of a time 
sequence in the requirements of his body and 
in the social customs of his family. The early 
rudiments of past, present and future are 
presented to him, and some possible connec- 
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tions between events are observed and acted 
upon. Mother is no longer simply an exten- 
sion of himself and people other than she 
take form to be comforting or otherwise. 

The infant is empathically responsive to 
the attitudes of his mother (responding with 
tenseness to her tension) , the communicative 
process being gestural as well as vocal. As 
skill in the use of language is gained an in- 
crease is seen in the preciseness of percep- 
tion and the evaluation of interpersonal 
events. The child’s need for security, devel- 
oped in his relationships with others, has 
become a fundamental need which must be 
met. He is now dependent upon the opinions 
of others for his security, not just upon their 
behavior. In brief, he is on the way, for the 
remainder of his days, to being related to 
his fellows, with whose behavior his growth, 
actions and emotions are inextricably in- 
volved. 

After the age of two there is a great ex- 
pansion of the child’s world, as he gains fa- 
cility in speech, learns something of other 
children, and has increased contact with 
ideas contrasting to some extent with those 
expressed in his family. Later he learns 
something of competition, and cooperation 
with others, and in his early adolescence 
discovers the deep significances of friend- 
ship and the fundamentals of love. If all goes 
well his sexual interests find increasingly 
effective expression as his affection for his 
friend is extended to love for someone of the 
opposite sex. 

What can be emphasized here is the con- 
cept that the potential for growth must be 
met at any one time by the appropriate op- 
portunity for its expression. Without such 
opportunity growth will not occur in the 
usual fashion and a distortion of develop- 
ment will appear. Interferences with the 
growth process at any point, resulting from 
traumatic events or experiential lacks, lead 
to developmental defects which interfere 
with later adequate growth unless met by 
other corrective experiences. As an example, 
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defects in learning important functions usu- 
ally expressed in the juvenile era will inter- 
fere with the acquisition of fully adjustive 
behavior in preadolescence. The psychiatrist 
has interest in these phenomena because he 
is required to work with those who display 
the unfortunate results of earlier life events 
which have led to interferences in later 
learning. 

When speaking of the “personality” I re- 
fer to the recurrent patterns of interpersonal 
situations in which the person becomes in- 
volved during the course of his living. Hu- 
man behavior cannot be comprehended with- 
out reference to the multitude of social fields 
which have formed its background and char- 
acterize its present. In this sense the person- 
ality cannot be isolated from the social field 
—the complex of interpersonal relationships 
—in which it exists. The recurrent patterns 
of relationship or ways of dealing with 
others in their totality constitute what we 
speak of as personality. In this sense we are 
our behavior (although this may be too nar- 
row a view). 


The Phenomenon of Anxiety 


At some time there enters into the life of 
the infant the tension of anxiety. This is an 
experience of discomfort in response to a 
similar tension in the mothering one, the 
transmission of feeling being empathic, or 
nonverbal. Before the experience of anxiety 
the infant’s feelings of comfort depend on 
the meeting of his needs for food, warmth, 
sleep and bodily contact. As he develops a 
relatedness to others his need for their re- 
sponsiveness increases in amount and com- 
plexity, and he becomes reactive to the 
emotion of his associates. Having no clear 
conception of himself or others, of time, or 
of the relatedness of events, the infant is pe- 
culiarly susceptible to anxiety in others. 

In infancy anxiety is experienced as dis- 
comfort without clear reference to inter- 
personal events; comfort or discomfort 
exists, there being no recognition of people 
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or events as causative. As the sense of self 
and of others is elaborated the infant may 
associate ‘his state of comfort with another 
person without evaluating the details of that 
other’s behavior. Thus he may feel at ease 
with mother at one time, and ill at ease at 
another, there being a vague prehension of 
“comforting” or “discomforting” mothers 
who come and go without reason and whose 
actions cannot be controlled. In time these 
early crude concepts of one person experi- 
enced as different people give way to a pic- 
ture of one person who has a variety of at- 
tributes. 

The child learns that he feels ill at ease 
when mother is something called “tense”, 
“nervous” or “anxious”, or is disapproving 
of him. However, the very presence of anxi- 
ety interferes with the development of un- 
derstanding of its nature. Anxiety interrupts 
the exercise of finely discriminating observa- 
tions, with the result that the anxious person 
(in some ways like the infant) may act as 
if he were unaware of any connection be- 
tween his unhappy state and the activities of 
other people. He may feel tense “without 
cause,” or being discomposed in the pres- 
ence of another, he may label him “bad,” 
without being able to observe or to formu- 
late accurately those aspects of the relation- 
ship which disturb him. In such instances the 
causation of the difficulty and methods for 
its relief do not receive adequate attention. 

The infant is poorly equipped for the 
avoidance or reduction of the tension of 
anxiety. His anxiety is relieved adequately 
only by the reduction of that tension in those 
who care for him, and certain of his re- 
sponses to anxiety, such as crying, increase 
the discomfort of others, and thus add to his 
own stress. Being unskilled in the use of 
many techniques of human living, the infant 
can only suffer when in contact with those 
who threaten his composure or if subjected 
to prolonged and severe anxiety he can with- 
draw into a state of apathy or detachment. 
From such early experience with anxiety 
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may be formed an attitude of caution in 
regard to all human contacts, people bving 
equated with the receiving of pain. U1 less 
this concept is modified by more benign ex- 
perience, future interpersonal relations \\ips 
will be distorted and there will be inte: fer- 
ence with the adequate learning of var ous 
significant aspects of the culture. 

The experience of anxiety as we kno it 
in later life is one of marked discomiort. 
Elaborate ways of behavior, 7.e., defensc~ or 
security operations, are refined in the surv- 
ice of attenuating, distorting or avoiding the 
events which might give rise to it. Wien 
effective, these behavior patterns operat: so 
automatically and rapidly, that for the most 
part we are exposed to fleeting contact with 
anxiety. We may feel angry, bored, con- 
temptuous, depressed or envious, with no 
recognition that these commonplace feelings, 
often so readily “explained,” serve as ways 
of increasing our security, having been care- 
fully devised throughout the years to shield 
us from the distress of being anxious. 

Anxiety, as used here, is a tension devel- 
oped in relationship to others, is experienced 
in reference to others, and is a remarkable 
indicator of our sensitivity to those relation- 
ships. As he learns to be human man be- 
comes inextricably involved with his kind 
and their common culture, and in doing so 
finds not only the opportunities for his own 
development but also refines that vulner- 
ability to others which we call anxiety. 
The experience of anxiety is an expression 
of the complexity of our involvement with 
our fellow men, and is not resolved by 
withdrawal from them, finding  susten- 
ance for its continuance in the memories and 
dreams of our attachments to others. With- 
drawal may lead to loneliness, a state less 
tolerable than that of anxiety. We may find 
ourselves torn by the fear of anxiety and 
loneliness, and unable to resolve the conflict 
between our need for the human relation- 
ships which provide the experiences required 
for our own further development and our 


an eoma nee a @ 


Wort. 
es or 
Scry- 
g the 
Vien 
te so 
most 
with 
con- 
h no 
ings, 
Ways 
pare- 


hield 


evel- 
need 
cable 
tion- 
- be- 
kind 
ig SO 
own 
Iner- 
iety. 
‘sion 
with 
| by 
ten- 
and 
‘ith- 
less 
find 
and 
flict 
lon- 
‘ired 


our 


PSYCHOTHERAPEUTICS 


reluctance to risk feeling anxiety in those 
relationships. He who becomes schizophrenic 
knows well the great distress involved in 
attempts to resolve this enigma. 

In brief, anxiety (as used in this somewhat 
limited way) is a peculiarly unpleasant ex- 
pericnce, related to a remembered, present 
or alticipated decrease in self-esteem, and 
developed and experienced in human rela- 
tionships. The phenomenon of anxiety is not 
easily identified, observed or altered for the 
following reasons: (a) its discomfort is not 
readily tolerated, (b) its origins may be ob- 
secure, (c) the events leading to its appear- 
ance may go unnoted, (d) its presence 
interferes with the observational, discrimi- 
natory, communicative and learning abilities 
of the sufferer, (e) there is usually no ade- 
quate method for dealing with it directly, 
and (f) its operation is obscured by the de- 
fenses set up in opposition to it. 

Common to all psychiatric disorders is 
anxiety, often obscured by the behavior 
which we refer to as a “symptom.” Symp- 
toms are conceived here as patterns of be- 
havior, learned to some extent from others 
who displayed them before the child, and in 
part developed as methods of attenuating 
and expressing the anxiety of an interper- 
sonal relationship. 


“Dissociation” and Schizophrenia 


In the first year of life (and to some ex- 
tent later) thought processes are considered 
to be diffuse and not clearly related to the 
events which they symbolize. Such processes, 
lacking in precision and dealing with the 
totality of a situation, are of value in gain- 
ing an initial prehension of experience, the 
situation or person being labeled as “good” 
or “bad” without reference to various nu- 
ances and refinements of meaning. Autistic, 
personal speech may become attached to 
these mental states, or they may not be as- 
sociated with words, with the result in either 
ease, that they are not readily communi- 
cated to others. As the use of language is re- 
fined, these less precise symbol operations 
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are not satisfactory for dealing with other 
people, and tend to drop into disuse, fading 
from awareness. 

Among these poorly formulated precon- 
cepts are some which have been marked by 
severe anxiety, reflecting discomfort experi- 
enced in an important interpersonal rela- 
tionship. The child, being remarkably de- 
pendent upon the maintenance of such a 
relationship (as with his mother) , must cope 
with any threat to it, such as the disjunctive 
force of anxiety. For example, one may deal 
with an anxious experience by not attending 
to its details, by not formulating its signifi- 
cance, and thus letting it drop (as it were) 
from awareness. 

Dissociation, then, refers to the failure to 
develop in awareness certain elements of in- 
terpersonal experience. Among these may 
be: (a) processes of thought associated with 
autistic ideas, not clearly expressed to others, 
and not adequate for meaningful communi- 
cation; (b) concepts which are not required 
for dealing with the usual interpersonal re- 
lationships, and have been “forgotten”; (c) 
concepts of events and people that were not 
clearly comprehended, hence not available 
for association with other ideas, and did 
not become a part of the personality that 
was known, 2.e., that could be formulated 
and communicated to others; (d) experi- 
ences marked by anxiety and threatening to 
the maintenance of a significant human re- 
lationship. 

The appearance in awareness of dissoci- 
ated matters is disturbing, there being on 
such occasion a feeling of strangeness, as if 
that which came to mind was not a part of 
the self. If the dissociated material is a re- 
flection of previous events connected with 
great anxiety, its reaching awareness is ac- 
companied by a marked decrease in the 
sense of security, and the taking of action to 
dispel the troublesome ideas. The mainte- 
nance of ideas in dissociation requires a con- 
siderable degree of alertness to interpersonal 
events, there being a constant threat that 
the behavior of another may lead to a recall 
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of circumstances of the past concerned with 
the dissociation, in which case the disturbing 
ideas would gain awareness and anxiety in- 
crease. By continued alertness possible 
threats to the maintenance of the always 
precarious dynamic equilibrium are noted, 
avoided, “rationalized away” or inattended, 
their personal, painful implications not be- 
ing developed. The maintenance of such at- 
tentiveness to the details of human behavior 
enables the organism to function, but re- 
quires a considerable expenditure of effort, 
and interferes with the development and 
expression of its potential. 

In the schizophrenic reaction the person is 
no longer able to meet the requirements of 
the current situation, his anxiety increases, 
and the system of devices used to support 
an uncertain self-esteem fails to restrict 
awareness to those more precise referential 
processes which can be validated with others 
and characterize our more conventional 
thinking. With this extension of awareness, 
ill defined, poorly comprehended symbols of 
earlier life relationships are observed. Laden 
with anxiety, never having been compre- 
hended clearly and marked by the total or 
cosraic quality of the interpersonal relation- 
ships of early life, such concepts seem 
strange, and may appear as awesome, fright- 
ful and terrifying generalities, the implica- 
tions of which are obscure and difficult to 
communicate to others. Such an experience, 
as exhibited in the panic of schizophrenia, 
may be referred to as a “failure of dissocia- 
tion.” 

One of the handicaps of the schizophrenic 
person is that certain important aspects of 
his relatedness to people are not readily 
available to his awareness and are not ac- 
cessible as data in his dealings with others. 
His need for intimacy is threatened by the 
possibility that unguarded communication 
with someone will disturb the dissociation, 
and increase anxiety. Without the intimacy 
there is the danger of loneliness and the loss 
of opportunity for the satisfaction of his 
needs to exhibit tenderness and to communi- 
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cate. In an effort to resolve this dilemmz the 
person engages in activities designed to per- 
mit some degree of the necessary related- 
ness, and at the same time to maintain an 
always unstable system devised to assure 
some semblance of security and self-esteem, 
Considered from this point of view the be- 
havior of patients may be understood as a 
remarkable demonstration of the skill re- 
quired to carry on human relationships in a 
social field which is poorly understood, and 
is perceived for the most part as threatening 
and unreliable. 


The Onset of Schizophrenia 


Prior to the appearance of what is called 
psychotic behavior, the troubled person may 
use a variety of techniques to reduce the in- 
creasing distress which he experiences. The 
schizophrenic reaction is seen clearly after 
there has been a progressive failure, usually 
over years of time, of these efforts made to 
further a workable adjustment between the 
organism and the environment. 

Long before a diagnosis of schizophrenia 
has been made, a young man, for example, 
may find that his contacts with other people 
carry with them an increasing threat of anx- 
iety and humiliation. He may quietly and 
unobtrusively withdraw from such contacts, 
substituting for them simpler activities and 
fantasy, such as day dreaming, reading, 
lonely visits to the theater, sleep, and so on. 
Action involving relationships with others 
has become noticeably dangerous to him, 
and he turns to “thinking,” in which rela- 
tionships can be manipulated with some de- 
gree of assurance of personal satisfaction, 
and the outcome of events dependably pre- 
dicted. Discomfort in interpersonal experi- 
ence may be rationalized (explained away) 
or the significance of the events distorted or 
ignored, so that the impact of their painful 
implications is diminished. 

From early infancy the use of sublima- 
tory patterns has been developed; these con- 
sist of more complex activities and fantasy, 
in keeping with approved cultural standards, 
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substituted unconsciously for simpler, more 
directly goal-oriented behavior. Although 
these processes may enable the person to 
perform in a socially adequate manner, they 
become increasingly complex and they do 
not bring about a full satisfaction of needs. 

The adolescent person is required to re- 
solve a number of important issues: he must 
be able to collaborate with his associates, 
find a good friend, gain a satisfactory and 
approved form of sexual expression, reach 
some conclusions about marriage and the 
establishment of a home, gain independence 
outside of his family and enter a career. All 
of these activities involve participation and 
effective communication with other people, 
and the attendant danger of anxiety. Such 
defense as the quiet withdrawal, the use of 
sublimation and the obsessional substitu- 
tions are not adequate to deal with these in- 
creasingly complex social matters, and there 
may be observed evidences of failure to ad- 
just and the recourse to less adequate forms 
of behavior in an effort to maintain the nec- 
essary contacts with others. Such behavior, 
often increasingly complex and no longer in 
conformity with social convention, includes 
the evasions, the unexplained “forgettings,” 
rationalizations, transfers of blame, and var- 
ious hypochondriacal physical incapacita- 
tions. ; 

Our young man has been making use of 
increasingly complex and inefficient patterns 
of behavior in an effort (in the main, not 
clearly in awareness) to reduce his mounting 
anxiety, to maintain the dissociation of dis- 
turbing concepts, and to retain important 
human contacts. As these adjustive processes 
fail (often in adolescence under the pressure 
to resolve the need for lustful satisfaction 
and the fear of loneliness) his self-esteem 
declines further in the face of his increas- 
ingly apparent social inadequacies, and his 
field of awareness may include previously 
dissociated processes, symbols of earlier life 
experiences, poorly defined, not clearly re- 
lated to the known past or present, and car- 
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rying with them an incomprehensible sense 
of urgency and terror. 

With this failure of the adjustive efforts 
and the appearance of dissociative processes 
the schizophrenic state is evidenced in panic, 
a condition in which recent experience can- 
not be used effectively, in which perception 
is distorted, and in which frantic and poorly 
coordinated efforts are made to find a solu- 
tion and to escape from the nightmarish dis- 
turbance. 

The reaction of panic may be resolved in 
various ways: (a) through useful human 
contact the fear of others subsides, the ne- 
cessity for dissociation is reduced, and the 
chances for forming more satisfactory in- 
terpersonal relationships increases, there be- 
ing now the possibility of significant, profit- 
able alteration in personality; (b) through 
further dissociation, in which case the per- 
son must move thereafter with increased 
caution, taking care to maintain the dissoci- 
ation and to avoid a recurrence of the panic 
which he has come to dread; (c) by an at- 
tempt to use magical procedures for control 
of a poorly understood and continually 
threatening situation the “catatonic” state 
appears; (d) by withdrawal from much of 
the meaningful in human contact, and pre- 
occupation with highly abstract symboliza- 
tions of interpersonal events and with bodily 
function—the “hebephrenic” state, and (e) 
through the massive transfer of blame and 
accompanying grandiosity of the “paranoid” 
solution. 

The behavior which we finally call schizo- 
phrenic is a reflection of the development 
over years of time of increasingly inadequate 
ways of living with one’s fellow humans. 
From this point of view the disturbing ex- 
periences of early life have not been well 
understood or adequately corrected, with 
the result that later experiences necessary 
for continued satisfactory development are 
not fully used and are viewed from a dis- 
torted point of view. Earlier inadequate 
methods of dealing with interpersonal rela- 
tionships are not replaced, and the tech- 
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niques devised for the maintenance of some 
semblance of conformity with cultural re- 
quirements and some degree of self-esteem 
become unwieldy and ineffective in dealing 
with the necessities of adult living. 

The behavior of the “disturbed” patient 
reflects attempts to deal with the admission 
into awareness of poorly comprehended 
symbols of previous interpersonal experi- 
ences. These concepts, unfamiliar, puzzling 
and terrifying, are expressive of such a de- 
gree of anxiety that panic is present or im- 
minent, and their early definition and reso- 
lution are urgently required. The phenomena 
that appear in awareness reflect, in part, 
interpersonal relationships which occurred 
prior to the development of the concept of 
the self or of skill in the use of language, and, 
having been experienced in an atmosphere of 
great anxiety, were dissociated. 


The Etiology of Schizophrenia 


The therapist must work with some idea 
regarding the significance of the disorder 
which he is treating. It is possible to con- 
ceive of the schizophrenic process as a way 
of living which has been in part learned, and 
serves to enable the person to deal with his 
severe and chronic anxiety, as well as to 
maintain, at great expense in terms of per- 
sonal efficiency, important relationships with 
others. 

On the basis of the available evidence, I 
consider that the early life of the schizo- 
phrenic person is marked by unhappiness, 
emotional insecurity and severe anxiety, 
present before the child has developed ade- 
quate methods of dealing with those who 
cared for him, and before he is able to gain 
corrective help from people outside of the 
family circle. The social field of the family, 
from this point of view, is seen to be disor- 
dered, and is reflected in the schizophrenic 
reaction. 

The child is introduced to the complexities 
of his culture by his family, which is, in turn, 
an expression of that culture. His parents 
and other relatives transmit to him a social 
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heritage; they interpret this heritage to him, 
influence his evaluations of it and mould his 
attitudes toward future teachers, so that he 
will accept more readily that which the fam- 
ily has designated as ’good,” eschewing that 
which they call “bad,” and seeing life from 
the “family’s point of view.” These teachers 
of the culture are also the models for the 
child’s behavior. For adequate learning 
these models should be clearly defined, 
should not be distorted by marked anxiety 
in their relationships with one another, and 
should provide security. The family life of 
the child who will become schizophrenic is 
marked by the presence of severe anxiety, 
lack of clarity in the parental roles, conflict 
between family members, and the presenta- 
tion of a view of the culture which has been 
distorted in the service of the personal pa- 
thology of the elders. In such an environ- 
ment the child develops an inadequate, bi- 
ased concept of his culture, is handicapped 
in future learning, comes to fear participa- 
tion in human relationships, and cultivates 
patterns of behavior whose primary purpose 
is to lessen anxiety and maintain the ac- 
cepted concept of himself and family even 
at the expense of considerable misrepresen- 
tation of reality. 

I picture the schizophrenic person as hav- 
ing had in his infancy a relationship of in- 
tense closeness with his mother, marked by 
his need for her, and in return her great 
need for him, reflecting her feelings of in- 
security, inadequacy and loneliness. In this 
relationship, characterized by anxiety and 
mutual needs, the child experiences the fear 
that in human closeness he will be engulfed 
and will be unable to exist as an independent 
person. Such experience may be, in part, the 
background for the movements of approach 
and withdrawal, of acceptance and rejection, 
of promise and disappointment, which we 
observe in the treatment of the schizophrenic 
person. 

It seems that much of what we observe 
in schizophrenic behavior can be compre- 
hended as reflecting the troubled life within 
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the patient’s family, and that we may con- 
tinue to search with profit for more effective 
ways of studying these early life relation- 
ships. Whatever factors may at some later 
date be considered as fundamental in the 
etiology of the schizophrenic reaction, we 
cannot overlook the great importance of 
cultural and interpersonal influences in the 
moulding of human behavior. 


General Comments on Psychotherapy 


It is not necessary to speak of a particu- 
lar type of psychotherapy, distinct in kind 
from all others, suited only to the schizo- 
phrenic person. There are certain funda- 
mental concepts of psychotherapy which can 
be considered appropriate in dealing with 
patients however classified, and not out of 
place in many other interpersonal situations, 
professional or otherwise. Among these con- 
cepts are the following: 

(1) A respect for another person whom 
we consider to be worthy of our esteem and 
upon whose privacy we would not obtrude 
without reason clearly directed toward his 
betterment. 

(2) A willingness to listen to an account 
told by another without being threatened or 
seriously disconcerted by its containment of 
elements that are unfamiliar, that are at 
variance with our concepts of what is 
“right,” or are seemingly irrational and more 
like the content of a dream than waking life. 

(3) An ability to listen to another’s point 
of view without feeling a great need to take 
action about it, to fashion it more in ac- 
cordance with our preconceptions, or to dis- 
tort it in the service of our own anxiety. 

(4) An appreciation of the distress of anx- 
iety and an alertness to its early manifesta- 
tions in ourself, as well as in others. 

(5) The exercise of such skill that anxi- 
ety will not be aroused, increased, or in spe- 
cial circumstances diminished, unless there 
is evidence that the alteration has some 
likelihood of benefiting the patient. 

(6) Some concept of the human. person- 
ality as a remarkably sensitive portrayal 
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of the interaction of the organism with its 
environment. 

(7) An ability to observe, and on occa- 
sion to participate in the social field of in- 
teraction between patient and therapist, see- 
ing this as an area in which will be presented, 
in varying degrees of clarity, an account of 
previous human relationships and a state- 
ment regarding the significance of the cur- 
rent professional one. 

(8) A realization that the behavior of 
participants in a social field, and their views 
of that field, will be distorted by their past 
experience and by the facts of their current 
interaction; that the presence of such dis- 
tortions may go unnoted for long periods; 
and that the characteristics of such distor- 
tions must be identified and comprehended 
by both participants irrespective of any dis- 
tress which such recognition may entail. 

(9) An awareness of the obscurity of cer- 
tain human motivations and the complexity 
of operations required to keep disturbing 
phenomena from entering awareness. 

(10) A confidence, based on observation 
and experience, that given certain minimal 
opportunities, the human organism tends to 
move in the direction of more efficient and 
satisfying performances, and that the work 
of the therapist may be directed toward the 
identification and comprehension of inter- 
ferences with that movement. 

Psychotherapy is an interpersonal process 
concerned with the study of the behavior of 
the participants in a social field. The schizo- 
phrenic reaction has been elaborated as re- 
flecting disorder in the social field of the 
family and as being manifest in interper- 
sonal relationships. This is to say that the 
psychotherapeutic process and this psychi- 


‘ atric disorder may be looked upon as special 


instances of interpersonal phenomena. There 
is some reason to think that in the social 
field of the former can be displayed for 
study and intervention the difficulties of the 
latter. 
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Psychotherapy and Schizophrenia 


I have outlined certain of my views rela- 
tive to the schizophrenic reaction, in an 
attempt to show a meaningful connection 
between a concept of the disorder and the 
therapy which is used. 

If one thinks of the characteristics of the 
person who has experienced a state of panic 
and thereafter comes for treatment, he can 
anticipate certain difficulties that will arise 
in the work, and will be able to predict the 
utility of various therapeutic techniques. 

The schizophrenic person is shy and 
afraid, having experienced considerable dis- 
tress in his relationships with other humans. 
In his contacts with others he feels handi- 
capped because of his anxiety, and because 
of his defects in learning and experience. 
He is remarkably susceptible to the be- 
havior of others, being at the mercy of 
anyone who can increase his anxiety. He is 
torn between the discomforts of anxiety and 
loneliness, and doubting the value of a hu- 
man relationship and the usefulness of him- 
self to any other person, he uses language 
and other behavior to keep himself at a safe 
distance from those who threaten him. 

Such a person cannot communicate readily 
with others for various reasons, among which 
are the following: (a) he fears to risk os- 
tracism by revealing himself as different, 
inadequate or sick; (b) at times dissociated 
processes disturb the organization of his 
awareness and cannot be verbalized; (c) 
autistic ideas cannot be explained easily to 
others; (d) he is ashamed of his defects, the 
origin of which is unknown to him; (e) he 
is fearful of revealing his anger and his hurt, 
because in so doing he might further estrange 
himself or destroy those he needs, and who 
may need him. 

At times this person cannot understand 
himself and finds that his own behavior is 
not predictable, and that the meaning of 
much of what he experiences is unclear. He 
may feel evil, unwanted and generally in- 
ferior to his fellows. As his interpersonal 
security has been precarious for a long time 
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his morale is not likely to be high, and it is 
quite probable that he has no great expecta- 
tions of receiving help from, or even making 
sense with, a psychiatrist or anyone else. 
His experience has simply not been such as 
to lead him to entertain high hopes of what 
he can do with other people. 

The problems of psychotherapy, and the 
use of appropriate techniques, will vary 
somewhat at different stages of the reac- 
tion, and no attempt will be made to con- 
sider in detail such variations at this time. 
The term schizophrenia, as here used, refers 
to a gross disturbance in the interpersonal 
field occurring during the period of chrono- 
logic adolescence or early adult life, and 
characterized by a course of events (the “on- 
set”) which is disrupted by a state of panic, 
eventually resolved in some fashion as 
briefly outlined above. In this condition the 
sufferer has passed through the periods of 
infancy, childhood, juvenality, and has met 
with the problems of pre- and early adoles- 
cence. He has learned something of the skills 
characteristic of each period although his 
experiences may have been markedly re- 
stricted or inappropriate, his learning in- 
adequate, and his growing concept of him- 
self and others increasingly skewed. His 
anxiety increased and clinical signs of fail- 
ing adjustment becoming so extreme as to 
be classified as mental disorder even when 
viewed at a distance. His ineptness in the 
social field became more noticeable at the 
time when he was required to define himself 
more clearly as a person within his culture, 
and in doing so to become more profoundly 
related to others, as might be demonstrated 
by his selection of a career, expression of 
his sexual abilities, and gratification of his 
need for intimacy. 

I have some interest in the possibility that 
the schizophrenic reaction may be but a 
point on a continuum of behavioral difficul- 
ties extending from infancy to adult life. 
In such case, we may observe that the child 
introduced into a social situation quite un- 
suited to the promotion of his relatedness 
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to others may become what was at one time 
called “marasmic,” and die. Others, finding 
the environment anything but congenial 
(but consistent with life after the attaimment 
of extraordinary distortions of behavior) de- 
velop that peculiarity of living known as 
“sutism,” whereas still others become 
schizophrenic children, who differ quite 
markedly from those who are not evidently 
schizophrenic until they have gained some 
experience in life beyond the eras of infancy 
and early childhood. It is my impression 
that the incidence of schizophrenia might 
be considerably increased were it not for ex- 
perience with benign and literally life saving 
human relationships during childhood and 
later years. 

In early adolescence, prior to the display 
of rapidly increasing anxiety, therapy may 
be concerned with the understanding of the 
formation and uses of the defensive struc- 
ture of the personality, with the interferences 
with the forming of more intimate relation- 
ships, and with the provision of potentially 
useful interpersonal contacts. During the 
period of “onset” defects in organization of 
the personality are increasingly evident, and 
the patient engages in activities calculated 
to maintain a concept of himself and 
contact with others; this is the period of 
hypochondriacal impairment, withdrawal, 
fantasy, rationalization, elaboration of ob- 
sessional substitutions, and so on. At this 
time communication has not broken down, 
panic has not been experienced, and there is 
the opportunity for the formation of a re- 
lationship with a therapist, upon the basis 
of which anxiety may diminish, communi- 
cation increase, the threat of sudden disso- 
ciation lessen, and the possibilities of learn- 
ing from new experience increase. 

When panic occurs the therapeutic prob- 
lem is altered. In this state verbal communi- 
cation is relatively ineffective, recent ex- 
perience is not available for use in attempts 
to formulate ideas about present events and 
the use of foresight is minimal. In the pres- 
ence of this nightmare, therapy is directed 
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at the establishment of a relationship 
marked by clarity, dependability and secur- 
ity, with the primary goal of reestablishing 
greater definition of the sense of self. 

When the state of panic has developed 
into other forms of behavior, such as cata- 
tonic, paranoid, hebephrenic, or social re- 
covery, the therapeutic approach will be 
altered in accordance with the interferences 
of communication characteristic of the form 
in question. In all of these instances, therapy 
will be governed by the patient’s previous 
experiences with programs of treatment. If 
he has been hospitalized for months or more, 
or has been treated by a variety of agents 
without noticeable or persistent benefit, his 
morale has very likely declined, in which 
case the problem is further complicated by 
the necessity of helping the patient redis- 
cover some elements of hopefulness in a 
human relationship. 

It seems to me that prospects for treat- 
ment may be improved by early recognition 
of the movement toward a schizophrenic re- 
action and by attempts to provide a non- 
obtrusive, mildly comprehending relation- 
ship long before the development of panic. 
The very acts related to identification and 
diagnosis of disorder may be beneficial, pro- 
viding, as they frequently do, a benign hu- 
man contact with accompanying reduction 
of both anxiety and loneliness. 

Having devoted considerable space to 
comment on a variety of aspects of schizo- 
phrenia it is not appropriate to attempt 
herein any detailed account of psychothera- 
peutic operations, although the latter might 
be thought of as the theme of this presenta- 
tion. It is useful for the therapist repeatedly 
to formulate and state his concept of the dis- 
order treated, and to consider the possibili- 
ties of developing a therapeutic procedure 
which is in accordance with, and in some 
respects an expression of, the nature of the 
illness or social disorder. If the therapist 
of the schizophrenic patient has an under- 
standing of the social field from which the 
reaction was derived and in which it finds 
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expression, he will discover ways of behaving 
in the interpersonal field occupied by him- 
self and his patient that will illuminate ob- 
securities without seriously disorganizing the 
field to the disadvantage of the anxious per- 
son. Details of the ways in which therapeu- 
tic actions are effected will vary with the 
characteristics of the social field. Precisely 
what is done will be a function of the per- 
sonalities of those concerned, in this case 
patient and therapist. 

There follows a brief exposition of certain 
problems which are commonly encountered 
in the psychotherapy of schizophrenic 
people, be they resident in a hospital or 
otherwise. 


The Forming of a Relationship 


Although the patient supposedly will 
benefit from his relationship with the ther- 
apist, his experience has led him to fear 
such involvement, with the result that he 
will often act in ways to disrupt or at- 
tenuate it. Into the treatment situation will 


be brought representations of the patient’s 
earlier life, marked by anxiety and con- 
sequent distortion, the therapist often being 
the target of the anger, contempt, hatred 
and fear (and the great need for affection 
and understanding) symbolic of past ex- 
perience and current need. In the presence 
of doubt, suspicion and misrepresentation, 
the physician attempting to form a com- 
municative, increasingly secure relationship 
with his patient will be rebuffed frequently 
and will be tempted to give up his work, 
feeling on occasion that he, his patient, or 
both are unsuited to the task. If he con- 
siders carefully his personal qualities, he 
will usually find that he is in many ways 
not qualified to be a useful therapist. Hav- 
ing recognized his shortcomings and dis- 
playing some interest in their possible cor- 
rection, he gets on with his work. He does 
not stop. 

In response to his anxiety the patient will 
often seek to withdraw from contact with 
the doctor, by becoming evasive, sarcastic, 
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mute, assaultive, and so on. The therapist 
will also experience anxiety, being at times 
inattentive, evasive, depressed or in other 
ways withdrawn. He may be of a mini to 
discontinue treatment. The therapist niust 
accept his own anxiety as a frequent ac- 
companiment of his work—a hazard, per- 
haps, but not a cause for dismay. He can 
only attempt to note the presence of his 
anxiety, the form taken by it, the pattem 
of its appearance, its possible origins and 
factors in the current social field which 
rouse it; he can make use of its movements 
as indicators of shifts in the therapcutic 
relationship and clues to further discovery 
of himself. 

The success of psychotherapy is based 
upon the forming of a relationship, the 
creation and maintenance of a social field 
in which tension can be maintained at a 
level favorable to the development of mean- 
ingful communication. Therapy does not 
begin when communication is unobstructed, 
but is concerned with the nature of the 
obstructions; when these are identified and 
eliminated or reduced, formal treatment 
may cease, the patient being able to meet 
his needs through more adequate commu- 
nication with others. 

The therapist may concern himself at 
times with such matters as providing his 
patient with affection, tenderness or other 
support. I am of the opinion that tender- 
ness is demonstrated by recognition of the 
need of another, and that an important 
need of the schizophrenic person is to be 
able to understand and to make himself 
understood. Although one may behave in 
various ways with patients, the common 
goal is the improvement of communication. 
As communication is facilitated and anx- 
iety subsides, destructive activity on the 
part of the patient will diminish, as will the 
therapist’s preoccupation with the feeling 
that he is required to do more than clearly 
comprehend. As understanding and the abil- 
ity to express himself increases the patient 
will be able to find satisfaction for his 
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other needs, and the physician will not be 
required to provide for them. 

The forming of a therapeutic relationship 
is complicated by the patient’s fear of loss; 
what he gains he may lose, and he does not 
relish the pain of rejection or separation, 
finding it easier to manipulate memories 
than people. The therapist, recognizing this 
fear, will not be repulsed by his patient’s 
apparent rejection, but will try again with 
a certain quiet persistence. 


The Forms of Communication 


As the experiences which are basic to the 
schizophrenic expression took place prior to 
the development of skill in the use of lan- 
guage or the formation of a clear concept 
of the self, they appear as diffuse and dis- 
turbing emotions, and tend to be expressed 
in action (of both the smooth and striated 
musculature) rather than in conventional 
speech. The therapist, therefore, is required 
to have a considerable sensitivity to the 
nonverbal components of communication, 
noting the messages conveyed by tone of 
voice, body movements, the method of dress, 
and so on. He must be knowledgeable about 
his own nonverbal expressiveness as well as 
that of others. 

At times the communication will be of an 
empathic nature, by which is meant that 
the signs transmitting information will not 
be in the awareness of sender or receiver. 
In such instance the therapist may notice, 
for example, that he feels isolated and 
lonely, and may seek to explain his state 
and find its relief. He may eventually learn 
that his loneliness is in response to a multi- 
tude of subtle clues indicative of the pa- 
tient’s loneliness. Although the topic of 
loneliness may not have been discussed, the 
communicative process has been effective in 
that loneliness has now been experienced by 
the two; when the emotion is verbalized 
and the message recognized, much has been 
done to further communication and to alle- 
viate the loneliness. The experiencing of 
emotions by the therapist often will be un- 


AND SCHIZOPHRENIA 123 


pleasant (as in the above example) but 
every such experience must be evaluated in 
terms of its possibly representing a message 
from the patient. 


“Closeness” in the Therapeutic Relationship 


The word close means intimate and to 
“be in accord emotionally,” but it also 
means shut in, confined, secluded, secret, 
hidden, oppressive, stifling and tenacious. 
The schizophrenic person often acts as if 
all of these meanings were involved in a 
relationship. In his work with the therapist 
he will experience aspects of his relation- 
ship with the mothering one, to whom he 
felt close without clearly being a person in 
his own right, and in whose presence he 
often felt intense anxiety. This experience 
of anxiety at a time when the concept of 
self was unclear is symbolized in later life 
as feelings of personal dissolution, “loss of 
the sense of self,” lack of “control” and 
panic. In the developing relationship with 
the therapist, desirable as it is, there may 
be reexperienced the anxiety of infancy, 
the patient feeling that he is losing his iden- 
tity, and that he may destroy (engulf), or 
be destroyed by (engulfed by) his therapist. 
At such times he may attempt to drive his 
therapist away, or terminate treatment, in 
efforts to preserve himself as a person, and 
also to maintain the integrity of the thera- 
pist. He fears that closeness and relatedness 
may lead to mutual loss of identity and 
destruction; the therapist who leaves is not 
destroyed, but can be retained in memory— 
which is considered to be better than total 
loss. Although there may be much talk of 
hatred and fears of killing and being killed, 
these terms on occasion may be conven- 
tional ways of referring to the recurrence in 
awareness of the infantile anxiety referent 
to a sense of mutual engulfment. The thera- 
peutic benefit is derived from the reliving 
of this experience, the growing realization 
that neither patient nor therapist will be de- 
stroyed, and the clear identification of both 
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participants as distinct and independent 
people. 

Sometimes it appears that a patient can- 
not tolerate any form of “closeness” or “re- 
latedness,” retreating or attacking in situa- 
tions which from our point of view are 
benign. Thus it is sometimes said that he 
who is schizophrenic cannot abide love or 
intimacy, which state of affairs does not 
make good sense if the patient recognizes 
the situation as one marked by affection and 
serious concern for him. In the presence of 
such withdrawal it is useful to observe the 
therapeutic relationship for defects which 
may have been overlooked. Such character- 
istics as the following may be noted. 

(1) Important aspects of the relationship 
are unclear, and the patient is disturbed by 
the obscurity, moving away from its pos- 
sible implications. 

(2) Some aspect of the therapist’s per- 
sonality (not in the awareness of the thera- 
pist) is experienced by the patient as threat- 
ening. 

(3) The therapist is hostile toward the 
patient, but is unaware of this sentiment or 
attempts to conceal it. 

(4) The therapist’s behavior is benign in 
terms of his experience, but in terms of the 
patient’s culture and experience is not ac- 
ceptable. 

(5) The patient may exhibit malevolent 
behavior when he desires affection (that is, 
having experienced rejection and hurt in 
supposedly loving contacts, he does not ask 
for love directly, but acts as if he had been 
rejected); not recognizing the patient’s 
“hostility” as the distorted expression of the 
patient’s request for tenderness, the thera- 
pist may feel rebuffed and reject the patient. 
In this case both patient and therapist may 
think that they have confirmed the patient’s 
inability to tolerate “warmth.” 

(6) The patient may fear that the doctor 
comes close only to spy on awful secrets, 
or that he is ignorant of the presence of such 
secrets. In either case the patient fears that 


his physician will be disgusted, and wil! re- 
treat, leaving the patient to loneliness. 
It is entirely probable that the scliizo- 
phrenic person can profit from respeciful, 
loving experiences with another person. Be- 
cause of his early poor fortune he tends to 
run or attack before he can identify an ex- 
perience as benign. The therapist can only 
refuse to be pushed away, and attempt to 
identify not only the patient’s distortions of 
the current scene, but those aspects of it 
which are quite realistically troublesome. 


The Patient’s Fear of Being “Used” 


The patient often fears that he will be 
used for the satisfaction of the therapist’s 
needs, a repetition of such experiences with 
the parent. In a number of instances I have 
noted that the parent (usually the mother) 
had some such need for the infant as fol- 
lows: (a) to satisfy loneliness; (b) to re- 
pair or substitute for current interpersonal 
lacks, such as the loss of marital love; (c) 
to fulfil prestige needs; (d) to serve as a 
buffer against a growing sense of loss of 
personal identity, as in increasing maternal 
anxiety; (e) to use the infant as a symbol of 
a parent; being peculiarly responsive and 
susceptible to parental manipulation, the in- 
fant (and young child) may be used as both 
child and mother, these roles being marked 
by great emotional intensity and obscurity. 

The patient who has experienced such re- 
latedness will be at times quite effective in 
“mothering” the therapist, and also may 
misinterpret the therapist’s actions as being 
directed toward the finding, rather than the 
giving, of support. It is useful for the phy- 
sician to be aware of his needs and to have 
means for their satisfaction outside of the 
therapeutic situation. 

The therapist will satisfy certain of his 
needs to some extent through his patient. 
Although psychotherapy is quite simply 
work, one may take pleasure in it and de- 
rive much satisfaction from the relationship 
with the patient. On occasion a patient may 
notice and respond to his therapist’s need 
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for reassurance, for example, and in doing 
this recognize that the physician is not in- 
vulnerable to human ailment, and discover 
the satisfaction of being able to give as 
well as to receive. The point here is not a 
“yse” of the patient for the physician’s neu- 
rotic necessities, but a growing recognition 
by the participants of the reciprocal nature 
of a human relationship, in which needs 
may be recognized openly without fear that 
such recognition will be hurtful or even re- 
quire action. 

In the course of treatment the doctor and 
patient may each discover a need for the 
other in which both may act to perpetuate 
the relationship. Such needs are not cause 
for distress, but reflect the intensity and at- 
tachment developed over months, or more, 
of time. The great discovery for the patient 
is that his therapist can recognize and ac- 
cept these mutual needs, and can continue 
to help him (the patient) grow and become 
more independent. In brief, unlike the par- 
ent, the therapist can have great regard 
for his patient, and can take pleasure in his 
leaving the treatment situation to establish 
relationships and find satisfactions else- 
where. In this instance love takes on a new 
meaning. It is tolerant of growth and sepa- 
ration. ; 


Reactions of the Therapist 


The therapist will experience varied and 
intense emotions in the treatment of the 
schizophrenic patient. 

(1) He will become intensely related to 
his patient and may on occasion feel “dan- 
gerously involved,” being disturbed by the 
awareness of his own emotions. 

(2) Dissociated material expressed by the 
patient may seem unfamiliar, incompre- 
hensible and disturbing, and may provoke 
“meanny” feelings in himself, indications 
of experiences not yet in awareness. Such 
phenomena may be so unpleasant that the 
therapist will attempt to ignore them or 
“explain them away” to the disadvantage of 
treatment. 


AND SCHIZOPHRENIA 125 


(3) The patient will be skillful in noting 
aspects of the therapist’s personality which 
reflect such tendencies as to control, to be 
anxious, to be hostile or to be dependent, 
and may comment on these to the thera- 
pist’s considerable discomfort. 

(4) The therapist will be cast in many 


‘roles, the shift from one to another often 


being rapid and confusing. 

(5) The patient’s doubt of the value of a 
human relationship may lead the therapist 
to question his own worth, and he then may 
experience depression and discouragement. 

(6) At times the therapist will sense in 
himself emotions seemingly inappropriate to 
his position; experiencing, for example, 
hatred, contempt, anger, fear or lustful feel- 
ings. In such case he can only look for the 
source of the emotions, determine if they 
reflect similar experiences of his patient, 
make no effort to deny them when observed 
by his patient, and continue with the work. 

The psychotherapist is well advised to 
undertake a personal analysis with a com- 
petent therapist and to present his own 
therapeutic work to the scrutiny of experi- 
enced colleagues. Even with such prepara- 
tion the therapist will feel strong emotion 
in the course of doing therapy, and will at 
times be anxious and insecure. It will be 
useful for him to consult with colleagues 
regarding various of his experiences, and on 
occasion he may freely acknowledge his 
own anxiety or other emotion to his patient, 
attempting to discover in the immediacy of 
the treatment situation the causes of the 
disturbance. 

One of the great satisfactions in the prac- 
tice of psychotherapy is found in the con- 
tinued personal growth of the therapist. In 
the work with each patient one discovers 
more about himself. At times such discov- 
eries are painful, and one may feel that he 
is unsuited for the task and should seek 
other means of livelihood. But the therapist 
recovers, and sees that the process of psy- 
chotherapy involves learning and growth, 
in which both participants discover some- 
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thing of themselves and of each other, and 
in which the growth of one involves the 
growth of the other. 


The Therapeutic Process 


In conclusion, there is presented an out- 
line of what may be considered to be essen- 
tial aspects of treatment. If the following 
tasks are accomplished I have some confi- 
dence in the patient’s being able to live with- 
out recurrence of further schizophrenic dis- 
order. 

(1) A relationship with the therapist is 
developed in which positive and negative 
feelings can be experienced and expressed, 
on some occasions by both participants, 
without disruption of the social field. 

(2) Dissociated material is expressed 
in the presence of the therapist, without 
there being a necessity to understand or in- 
terpret all, or much, of it. (As dissociated 
matters are expressed, autistic ideas and 
poorly comprehended symbols of previous 
experiences are available for association 
with better understood and more communi- 
cable concepts; the necessity for the alert- 
ness and the defensive structure to maintain 
the dissociation is reduced, and the patient 
is enabled to take greater advantage of new 
learning experiences.) 

(3) The therapist is used as a model, 
and as someone who interprets the culture, 
in a fashion less distorted than that of the 
earlier teachers (the parents). (Having used 
the therapist as a model and figure of iden- 
tification, the increasingly secure patient 
turns to other people for further teaching 
and identification.) 

(4) The therapeutic relationship is at 
times marked by a quality of reality, that 
is, the situation is not always a representa- 
tion of life; it is life, in which anger, grief 
and other emotions are experienced as im- 
mediate and directly concerned with the 
participants. In this way the, symbols of the 
past are brought into the present, as it were, 
and dealt with in their full strength. 

(5) The important relationships of the 
patient’s earlier life are reexperienced with 


the therapist, the attendant distortions of 
perception in the interpersonal field being 
identified and corrected. 

(6) By repeated reviews of the life history 
the patient gains a clear concept of the 
social field of the family, and of the rela- 
tionship of the family to the culture; he has 
some idea of how he came to be the person 
that he is. 

(7) Important experiences which were 
missed or not adequately dealt with in 
earlier developmental periods are identified 
and opportunities found for correcting tliese 
deficits by participation in appropriate situ- 
ations. 

(8) Learning defects, arising from the in- 
terference of anxiety or other causes, are 
corrected. 

(9). Affectionate feelings between patient 
and therapist are recognized, as preliminary 
to the patient’s expressing them towards 
others. 

(10) The process of separation from the 
therapeutic situation is understood and 
looked upon as an inevitable accompani- 
ment of growth. 

(11) The patient is able to make an ap- 
propriate evaluation of important relatives, 
being able to accept them, hold his own 
with them, and be independent of them 
without needing to deny them or isolate 
himself from them in response to anxiety. 

In this review of an approach to the psy- 
chotherapy of schizophrenic people, an ef- 
fort has been made to show some connection 
between a concept of the disorder and the 
therapeutic method. Much more could be 
said about the concept and the method. The 
psychotherapy of schizophrenic patients as 
outlined here will not in itself dispose of the 
“schizophrenia problem.” But in this work 
one can learn a good deal about human liv- 
ing, and in the course of doing that will at 
times be of service to some troubled, re- 
markable and potentially productive people. 
He will discover something of the strengths 
and weaknesses of himself as a therapeutic 
instrument, and perhaps will come to a 
greater realization of the extraordinary in- 
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terplay between the human organism and 
its environment. 

The fundamental requirement of doing 
psychotherapy with a schizophrenic patient 
is to arrange matters so that you can meet 
with one until he has recovered from the 
schizophrenic reaction and attained some 
approximation of good mental health. To 
do so may take time and very considerable 
personal effort, and is no way to preserve 
a constant state of peace of mind. One can- 
not properly write or speculate about the 
schizophrenic reaction without having spent 
time with those who manifest it. Sometimes 
we have so little personal contact with 
people who are patients that what we think 
and say about them refers not to them, but 
only to some stereotype of what they seem 
to be. In such case the patients are not 
human or real; they are only things called 
“patients” or “schizophrenics.” Before any 
usful psychotherapy can be done the thera- 
pist and the patient must meet each other 
as one person to another, the stereotypes 
having fallen behind. The following quota- 
tion from G. K. Chesterton (writing about 
G. B. Shaw) seems peculiarly appropriate 
to this concept of stereotype. 


“At least one reason why Englishmen cannot 
understand Mr. Shaw is that Englishmen have 
never taken the trouble to understand Irishmen. 
They will sometimes be generous to Ireland.... 
They will speak to Ireland; they will speak for 
Ireland; but they will not hear Ireland speak. 
All the real amiability which most Englishmen 
undoubtedly feel towards Irishmen is lavished 
upon a class of Irishmen which unfortunately 
does not exist.” 


ANNOTATED REFERENCES 


The literature cited, including items pub- 
lished during 1956 and the first half of 1957, 
relate to certain topics of interest to the 
psychotherapist.” 


_ *A noteworthy omission is of philosophical writ- 
ings of interest to the physician who puzzles about 
the implications of his work for the more general 
questions of the relatedness of man to his fellows 
and to his universe. The inclusion of such material 
would go beyond the scope of this article. 


The articles are listed under the following 
headings: 


(1) Schizophrenia and the organic sub- 
strate 

(2) General studies of schizophrenia 

(3) Concepts of the genesis of schizo- 
phrenia 

(4) The family of the schizophrenic patient 

(5) Culture and schizophrenia 

(6) Schizophrenia and children 

(7) Communication and schizophrenia 

(8) Psychologie theory 

(9) Social therapy 


(10) Psychotherapy and the schizophrenic 
reaction 


(11) Special aspects of psychotherapy 
(12) Isolation, malignancy and death. 

As an introduction to each of these sec- 
tions there appears a brief comment on its 
general theses, and in some instances spe- 
cial reference to certain papers that ap- 
peared especially informative or useful to 
me in light of my particular interests. 


(1) Schizophrenia and the Organic Sub- 
strate 


(a) Endocrine studies 
(b) Physiologic changes 
(c) Neurologic factors 

These few articles do not reflect ade- 
quately the large amount of work that has 
been reported on the biochemical, neuro- 
logic and physiologic studies of schizo- 
phrenic patients. These papers are included 
to suggest that the psychotherapist is well 
advised to be aware of this work and its 
implications for the growing understanding 
of the concept of schizophrenia. 

Although trained in schools of medicine, 
many psychiatrists who devote the major 
portion of their time to the practice of psy- 
chotherapy are not well qualified to evalu- 
ate the technical procedures now used in 
the sciences often referred to as basic, or to 
interpret with satisfaction a variety of sta- 
tistical studies. On occasion the therapist 
may feel awed, if not overcome, at viewing 
the large amount of data which is presented 
about the schizophrenic patient, and may 
feel discouraged at his own inadequacy in 
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reaching any proper comprehension of the 
material. In such case it is well for him to 
consider his patient who is ill and needs 
care; and to consider himself as one who 
cannot rightly permit his awe to turn him 
away from serving the sick as best he may. 
He may feel comforted, if he requires such, 
by the thought that the psychotherapeutic 
procedure, despite its defects, has been 
shown to be useful in the treatment of schiz- 
ophrenic patients, and that the favorable 
results reflect growth of the personality and 
not its further restriction. 

Although I have spoken of the “schizo- 
phrenic reaction,” and consider schizo- 
phrenia to be a response of the organism 
to life events in which the behavioral pat- 
terns. are very largely a reflection of inter- 
personal experiences in a particular culture, 
there are most certainly other opinions as to 
the essential nature of this condition. 

For example: “I would say first that the 
biological, clinical, and psychological evi- 
dence justifies the belief that the various 
types of insanity are true disease entities or 
groups of entities.” (Ralph W. Gerard, “The 
Organic Position on Etiology,” in Integrat- 
ing the Approaches to Mental Disease, Paul 
B. Hoeber, Inc., New York, 1957). He says 
further: “... I would be inclined myself to 
agree with Pierre Janet who said, “The 
chemist will solve dementia praecox.’ ” 

It is my opinion that the chemist, or for 
that matter, the psychologist, psychiatrist, 
or anyone else, is not going to solve the 
problem of human living, in that any com- 
plete understanding of it will be obtained. 
At this point I am being quite personal; 
“full understanding” and “solution” of as- 
pects of human living often mean control of 
living, and I am not delighted at the thought 
that man might be “completely” controlled 
—even “for his own good.” 

In the course of prolonged intensive psy- 
chotherapy with schizophrenic patients I 
have been greatly impressed by the multi- 
plicity, and often the severity, of bodily 
reactions, including changes in weight, re- 


current diarrhea, cardiac arrhythmias, tran- 
sient neurologic symptoms (and signs), 
vomiting, dermatologic changes and _ pain. 
There is a remarkable responsiveness of the 
organism during treatment. It would be of 
considerable interest to study physiologic- 
chemical changes in the schizophrenic dur- 
ing the course of psychotherapy extending 
over several years of time. It is possible 
that in this way we would learn more of 
the organism’s reaction to stress and to al- 
terations in the communicative process. 
An interesting review of this field is re- 
ported by M. D. Altschule in Bodily Ph ysi- 
ology in Mental and Emotional Disoriers, 
Grune & Stratton, Inc., New York, 1953. 


1. Artetr, S. The possibility of psychosomatic in- 
volvement of the central nervous system in 
sehizophrenia. J. Nerv. & Ment. Dis., 123: 
324-333, 1956. 

. Batt, J. C., Kay, W. W., Reiss, M. anp Sanos, 
D. E. The endocrine concomitants of schizo- 
phrenia. J. Ment. Sc., 103: 240-256, 1957. 

. Davinson, G. M. Schizophrenia. A survey of 
theory and practice. J. Nerv. & Ment. Dis. 
123: 149-161, 1956. 

. Fasrnc, H. D. Trends in biological research in 
schizophrenia. J. Nerv. & Ment. Dis., 124: 
1-7, 1956. 

. Grossman, H. J. anp Greenserc, N. H. Psycho- 
somatic differentiation in infancy. I. Auto- 
nomic activity in the newborn. Psychosom. 
Med., 19: 293-306, 1957. 

. Horwirt, M. K. Fact and artifact in the biology 
of schizophrenia. Science, 124: 429, 1956. 

. Parfitt, D. N. The neurology of schizophrenia. 
J. Ment. Sc., 102: 671-718, 1956. 


(2) General Studies of Schizophrenia 


(a) Observations of patients on hos- 
pital wards 
(b) Course of the disorder 
(c) Classification 
(d) Symptoms 
The treatment of the patient may occur 
in a hospital setting, while the patient lives 
in his parental home, while he is working 
and living apart from relatives. In any case 
the environment in which the patient has 
his current existence cannot be overlooked 
with impunity while psychotherapy is in 
progress. 
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The papers listed here report observations 
of groups of patients labeled schizophrenic 
and treated in clinic or hospital settings. It 
js useful for the therapist who works with 
few patients and becomes remarkably fa- 
miliar with their personalities (usually dis- 
covering that his “schizophrenic patient” 
soon becomes a person) to note the appear- 
ance of such patients as described by those 
who see them in greater numbers and who 
record the course of their living over long 
periods of time. 

In these reports the following observa- 
tions were very striking. 

(1) The patient in the hospital is fright- 
ened and terribly alone in a threatening 
world, and inclined to withdraw from needed 
human contacts in an effort to reduce his 
terror. 

(2) What we see as “schizophrenic deteri- 
oration” is contributed to by hospital mo- 
notony and social isolation. 

(3) What the patient says and does is 
potentially comprehensible as symbolic ex- 


pressions of interpersonal relationships. 
(4) As the understanding of a patient in- 

creases, his isolation tends to diminish. 
(5) Patients who are “alone in the 


world,” without interested relatives or 
friends have the poorest prognosis in terms 
of leaving the hospital. 

It is noteworthy that not many articles 
were concerned with nosology, symptoma- 
tology or the onset of schizophrenia. Some 
aspects of symptom formation are discussed 
in articles listed under “Psychological The- 
ory.” (See Szasz, T. S. Pain and Pleasure. 
Basic Books, Inc., New York, 1957, Ch. 8.) 


1. Cameron, J. L., Freeman, T. anp McGuire, A. 
Clinical observations on chronic schizophre- 
nia. Psychiatry, 19: 271-281, 1956. 

2. Couen, B. D. Motivation and performance in 
schizophrenia. J. Abnorm. & Soc. Psychol., 
52: 186-190, 1956. 

3. CRANDELL, A., ZuBIN, J., Merruer, F. A. anp 
Kvucetmass, N. “Mobility” in chronic schizo- 
phrenia with special regard to psychosurgery. 
Psychiatric Quart., 30: 96-113, 1956. 

4. DietHetm, O. A contribution to the course of 
schizophrenic illness. Paper presented at the 


International Congress for 
Zurich, Switzerland, 1957. 

. Errara, P. A sixteen-year follow-up of schizo- 
phrenic patients seen in an outpatient clinic. 
A. M. A. Arch. Neurol. & Psychiat., 78: 
84-88, 1957. 

. Fisu, F. J. The classification of schizophrenia. 
The views of Kleist and his co-workers. J. 
Ment. Sc., 103: 443-463, 1957. 

. Israet, R. H. anp JouHnson, N. A. Discharge 
and readmission rates in 4254 consecutive 
first admissions of schizophrenia. Am. J. 
Psychiat., 112: 903-909, 1956. 

. Kretscumer, E. The multidimensional struc- 
ture of schizophrenias in connection with 
their therapy. Paper presented at the Inter- 
national Congress for Psychiatry, Zurich, 
Switzerland, 1957. 

. Morean, N. C. ano Jounson, N. A. Failures in 
psychiatry. The chronic hospital patient. Am. 
J. Psychiat., 113: 824-830, 1957. 

. SecaL, H. Depression in the schizophrenic. 
Internat. J. Psycho-analysis, 37: 339-343, 
1956. 


Psychiatry, 


(3) Concepts of the Genesis of Schizophre- 
nia 


(a) Psychologie trauma 

(b) Heredity 

(c) “Toxic” changes 

It seems quite possible that there is con- 

siderable individual variation in the reaction 
to stress and that some people may tolerate 
better, or adjust differently to interpersonal 
affronts that in others lead to marked with- 
drawal, dissociation and eventually schizo- 
phrenic behavior. The schizophrenic patients 
about whom I have been writing managed 
to reach at least chronological adolescence 
before exhibiting psychotic behavior. They 
had no persistent intellectual defect, and did 
not seem to be markedly different from 
other people, except that they were lonely, 
did not entertain a very high opinion of 
themselves or others and had no great en- 
thusiasm about possible profit to be gained 
in further interpersonal adventurings. The 
person who becomes schizophrenic seemingly 
has had a very complicated time indeed in 
his early life, complicated by obscure con- 
tacts with anxious and insecure parents or 
guardians, and has had very good reason to 
be wary of his fellows. To the present I have 
had no personal knowledge of anyone who 
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became schizophrenic after growing up in an 
environment characterized by clarity of in- 
terpersonal experience, security, a low level 
of anxiety, and occupied by adults who were 
able to present to him a view of the culture 
not grossly distorted by their own personal 
necessities. I suggest that people who be- 
come schizophrenic (as the term has been 
used here) are biologically adequate to sur- 
vive profitably in the culture if they are 
spared the burden of a number of severely 
handicapping interpersonal experiences. 

Of considerable interest is the appearance 
of a schizophrenic reaction in one child, 
while others in the same family may not 
become psychotic. The family environment 
is not the same for all, and is experienced 
differently by each member. It would be 
profitable to study the social organization 
of the family in terms of each child, con- 
sidering the possibility that that organiza- 
tion alters with the addition of each new 
member, and that parental behavior is not 
a constant, but may vary strikingly in re- 
sponse to the needs of the parent and the 
child. 

The references listed do not represent all 
written recently on the several topics noted, 
and are suggestive of further reading. 

The following quotation regarding eti- 
ology is taken from the book, Integrating 
the Approaches to Mental Disease, edited 
by H. D. Kruse. 


“The concept of etiology as embraced by 
modern psychiatry differs from the simple cause 
and effect system of traditional medicine. It 
subscribes to a ‘field theory’ hypothesis in which 
the interactions and transactions of multiple 
factors eventuate in degrees of health or sick- 
ness...” (National Advisory Mental Health 
Council, Evaluation in Mental Health, 1955.) 


1. Becxert, P. G. S., Rosrnson, D. B., Frazier, 
S. H., Srernuitser, R. M., Duncan, G. M., 
Estes, H. R., Litmn, E. M., Grarran, R. T., 
Lorton, W. L., Wiii1aMs, G. E. anp JoHNSON, 
A. M. The significance of exogenous trau- 
mata in the genesis of schizophrenia. Psychia- 
try, 19: 137-142, 1956. 

2. BerretHem, B. Schizophrenia as a reaction to 
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extreme situations. Am. J. Orthopsychiat., 
26: 507-518, 1956. 

. Benver, L. anp Hitcuany, I. L. A longitudinal 
study of ninety schizophrenic women. J. 
Nerv. & Ment. Dis., 124: 337-345, 1956. 

. Jackson, D. D. A note on the importance of 
trauma in the genesis of schizophrenia. Psy- 
chiatry, 20: 181-184, 1957. 

. Juna, C. G. Schizophrenia. Paper presented at 
the International Congress for Psychiatry, 
Zurich, Switzerland, 1957. 

. Kautiman, F, J. anp Roru, B. Genetic aspects of 
preadolescent schizophrenia. Am. J. Psy- 
chiat., 112: 599-606, 1956. 

. Kruse, H. D. (editor): Integrating the Ap- 
proaches to Mental Disease. Paul B. Hoeber, 
Inc., New York, 1957. 

. Money, J. The Psychologic Study of Man. 
Charles C Thomas, Publisher, Springfield, 
Ill., 1957, Ch. 8. 

. Mutter, H. J. Genetic principles in human 
populations. Am. J. Psychiat., 113: 481-491, 
1956. 

. Sotomon, R. anv Buss, E. L. Simultaneous oc- 
currence of schizophrenia in identical twins. 
Am. J. Psychiat., 112: 912-915, 1956. 

. Wotman, B. B. Explorations in latent schizo- 
phrenia. Am. J. Psychotherapy, 11: 560-588, 
1957. 


(4) The Family of the Schizophrenic Pa- 
tient 


(a) Studies of the parents of patients 
(b) The family as a social unit 
There has been increasing attention paid 
to the study of the social field in which the 
schizophrenic patient spent his youth. At 
the same time these data are gathered re- 
garding hereditary factors, it is being ob- 
served that an extrabiologic inheritance of 
cultural experiences is of considerable im- 
portance in the understanding of the per- 
sonality and its disorders. The patient has 
been studied as a biologic organism carrying 
some sort of constitutional or hereditary de- 
fect, and as a psychologic entity whose be- 
havior reflected internalized struggles be- 
tween his impulses and his environment. As 
interest in the social environment of the pa- 
tient grew, studies were made of the person- 
alities of one or both parents, of the siblings, 
and others, emphasis being placed on the 
characteristics of the relationship between 
the patient and some other member of his 
family. 
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The family may be considered to be a 
social field in which the behavior of one 
member of the field reflects and influences 
to a considerable extent the actions of 
others. To my way of thinking, this concept 
has great value in the treatment of the 
schizophrenic patient. The patient cannot 
alter without change occurring in the other 
members of the social field in which he is 
involved. For example, relatives may seem 
to oppose a patient’s becoming “better” or 
more independent, and remove him from 
treatment at a time of therapeutic advance. 
Such behavior can be comprehended more 
adequately when seen as an attempt by the 
relative to maintain a constancy of the field, 
and can be dealt with by the provision of 
help to the relative so that he can make 
those changes in himself which will permit 
his or her child to grow further. 

If the schizophrenic reaction is looked 
upon as being in part an expression of the 
social field, one is in the position of needing 
to study and identify the disorder in that 
field preliminary to attempting to alleviate 
the trouble. Gathering the data about such 
a field is not a simple matter, the informants 
often being unable to give more than a dis- 
torted or fragmentary account of what has 
occurred. The life within the family, and as 
experienced by a child in it, may be strik- 
ingly different from that life as reported by 
the parents (or child), by siblings or by 
others in the community. The relationships 
leading to the production of dissociation 
and chronic anxiety are subtle, carried on 
privately, and usually difficult to observe 
or to report. However, in the study of this 
field (the family) may come many data to 
help us understand more about the variants 
of human behavior, not only the common 
patterns labeled “substitution,” ‘“projec- 
tion,” “repression,” and so on, but the mul- 
tiplicity of variants which makes each of 
us differ from his fellows. 

The therapist working in a social field 
occupied by his patient and himself sees 
acted out in that field symbolic representa- 
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tions of the interpersonal relationships that 
exist within the family. The behavior in the 
therapeutic field, including the reactions of 
the therapist, is another method for gather- 
ing data about previous social fields in 
which the patient has lived. 

The therapist will learn much about his 
schizophrenic patient by reading the articles 
listed here, many of which include excellent 
bibliographies. 


1. Bowen, M. Family participation in schizo- 
phrenia. Paper presented at the meeting of 
the American Psychiatric Association, 1957. 

. Gatvin, J. Mothers of schizophrenics. J. Nerv. 
& Ment. Dis., 123: 568-570, 1956. 

. Koun, M. L. ano Ciausen, J. A. Parental au- 
thority behavior and schizophrenia. Am. J. 
Orthopsychiatry, 26: 297-313, 1956. 

. Lipz, T., Parker, B. anp Cornetison, A. The 
role of the father in the family environment 
of the schizophrenic patient. Am. J. Psychiat., 
113: 126-132, 1956. 

. Livz, T., Cornetison, M. S. S., Fiecx, S. anp 
Terry, D. The intrafamilial environment of 
schizophrenic patients. II. Marital schism 
and marital skew. Am. J. Psychiat., 114: 
241-248, 1957. 

. Linz, T., Fieck, S., Cornetison, A. AND TERRY, 
D. The intrafamilial environment of the 
schizophrenic patient. Paper presented at the 
International Congress for Psychiatry, 
Zurich, Switzerland, 1957. 

. Liventon1, D. Symbiotic identification in 
schizophrenia. Psychiatry, 19: 231-236, 1956. 

. Livin, E. M., Girren, M. E. anp Jounson, A. 
M. Parental influence in unusual sexual be- 
havior in children. Psychoanalyt. Quart., 25: 
37-55, 1956. 

. JoHNson, A. M. ann Rostnson, D. B. The 
sexual deviant (sexual psychopath)—causes, 
treatment, and prevention. J. A. M. A., 164: 
1559-65, 1957. 

. Prout, C. T. anp Wuite, M. A. The schizo- 
phrenic’s sibling. J. Nerv. & Ment. Dis., 
123: 162-170, 1956. 

. Tec, L. Vicissitudes in guidance of parents of 
schizophrenic children. J. Nerv. & Ment. 
Dis., 124: 233-238, 1956. 

. WaHL, C. W. Some antecedent factors in the 
family histories of 568 male schizophrenics 
of the United States Navy. Am. J. Psychiat., 
113: 201-210, 1956. 

. Wotan, B. B. Explorations in latent schizo- 
phrenia. Am. J. Psychotherapy, 11: 560- 
588, 1957. 

. Wynne, L. The family environment of schizo- 
phrenic patients. Paper presented at the In- 
ternational Congress for Psychiatry, Zurich, 
Switzerland, 1957. 
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(5) Culture and Schizophrenia 


(a) The relationships of the schizo- 
phrenic reaction to the culture in 
which it arises and is manifest 

It has been reported that the incidence 
of schizophrenia does not vary greatly from 
one culture to another, which may suggest 
the presence of a basic biologic defect. It is 
noteworthy that careful studies of family 
organization and of interpersonal relation- 
ships within the family have not been made 
in various cultures, nor is much known 
about differences and similarities in such 
interpersonal experience. Are such phenom- 
ena as dissociation and withdrawal related 
more to inborn traits, for example, or are 
they common human techniques for dealing 
with failures in communication, great anx- 
iety or other problems? 

The schizophrenic reaction, being strik- 
ingly manifest and occurring in a variety 
of cultures, serves as a useful focus for the 
study of human development in differing 
circumstances. 

Unless the psychotherapist knows a good 
deal about the culture in which his patient 
developed, communication will be unduly 
complicated. Behavior cannot be understood 
with any adequacy without reference to the 
culture in which it occurs and which it re- 
flects. Much difficulty in comprehending 
what the patient has to say may arise from 
the patient’s difficulty in describing some- 
thing he was too young or too anxious to 
grasp well, or from the therapist’s lack of 
experience with aspects of living known to 
his patient, or inability to picture the life 
being described. 

A knowledge of the culture does not “ex- 
plain” all of human behavior, but without 
that knowledge any explanation is likely to 
be deficient. 

Again, this is not a complete bibliogra- 
phy. I recommend the book, Culture, Psy- 
chiatry, and Human Values, by M. K. Op- 
ler; it presents an excellent summary of the 
work done in this field. 
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1. Apet, T. M. Cultural patterns as they affect 
psychotherapeutic procedures. Am. J. Psycho- 
therapy, 10: 728, 1956. 

2. Opter, M. K. Culture, Psychiatry, and Human 
Values. Charles C Thomas, Publisher, Spring- 
Til., 1956. 


3. Opter, M. K. Cultural anthropology and social 


psychiatry. Am. J. Psychiat., 113: 302-311, 
1956 


4. Repuicu, F. C. Social class, culture, and schizo- 
phrenia. Paper presented at the International 


Congress for Psychiatry, Zurich, Switzerland, 
1957. 

5. Stncer, J. L. ano Opter, M. K. Contrasting 
patterns of fantasy and motility in Irish and 
Italian schizophrenics. J. Abnorm. & Social 
Psychol., 53: 42-47, 1956. 


(6) Schizophrenia and Children 


(a) Childhood schizophrenia 

(b) Autistic children 

(c) Psychotherapy and psychotic re- 
actions in childhood 

Although the psychotherapy of schizo- 
phrenic children has not been discussed, the 
therapist will find much in the literature on 
this subject that will be useful to him in 
furthering his understanding of the schizo- 
phrenic process, working with the relatives 
of his patients and developing therapeutic 
techniques. The relationship between the 
marasmic child, the autistic child, the 
schizophrenic child and the adolescent or 
adult schizophrenic person is certainly not 
clear. Studies which are made of the social 
fields in which these disorders occur will be 
of great interest. 

The article by Eisenberg presents an ex- 
cellent review of studies of autistic children. 
The articles by Szurek and Berlin discuss 
problems of etiology, symptomatology, psy- 
chodynamics and therapy, and there is an 
excellent bibliography in that entitled “Psy- 
chotie episodes and psychotic maldevelop- 
ment.” 

Although in the therapy of adolescent and 
young adult schizophrenics the patients will 
probably establish a life for themselves 
away from the parental home (thus follow- 
ing the accepted cultural pattern in the 
United States) there is much to be learned 
from reports of therapy carried on with the 
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parents and the child. The success or failure 
of treatment with an adult schizophrenic 
patient may depend upon the giving of 
proper understanding and support to the 
relative (or others) to whom the patient 1s 
intensely related, avoiding in this way what 
may become a disruption of a long inte- 
grated social field in such a fashion as to 
be detrimental to the interests of the pa- 
tient. 


1. Benper, L. Schizophrenia in childhood. Its rec- 
ognition, description, and treatment. Am. J. 
Orthopsychiat., 26: 499-506, 1956. 

9. BENDER, LAURETTA AND GruceTT, A. E. A study 
of certain epidemiological factors in a group 
of children with childhood schizophrenia. Am. 
J. Orthopsychiatry, 26: 131-145, 1956. 

3. Ersenpera, L. The autistic child in adolescence. 
Am. J. Psychiat., 112: 607-612, 1956. 

4, Ersenperc, L. anpD Kanner, L. Early infantile 
autism. Am. J. Orthopsychiat, 26: 556-566, 
1956. 

5. MicuaeL, C. M., Morris, D. P. anp SoROKER, 
E. Follow-up studies of shy, withdrawn chil- 
dren. II. Relative incidence of schizophrenia. 
Am. J. Orthopsychiat., 27: 331-337, 1957. 

6. Spornitz, H., NaGceLBerc, L. AND FELDMAN, LY. 
Ego reinforcement in the schizophrenic child. 
Am. J. Orthopsychiat., 26: 146-164, 1956. 

7. Szurex, S. A. anp Berit, I. N. Elements of 
psychotherapeutics with the schizophrenic 
child and his parents. Psychiatry, 19: 1-9, 
1956. ; 

8. SzureK, S. A. Psychotic episodes and psychotic 
maldevelopment. Am. J. Orthopsychiat., 26: 
519-543, 1956. ‘ 

9. Witcox, D. E. Observations of speech disturb- 
ances in childhood schizophrenia. Dis. Nerv. 
System, 17: 20-23, 1956. 


(7) Communication and Schizophrenia 


(a) Communication theory 

(b) Nonverbal communication 

(c) Linguistic studies 

The psychotherapist is concerned at all 

times with the problem of discovering what 
his patient means by his words and actions, 
and in transmitting meaning to his patient. 
A guarded, shy, suspicious person is not 
likely to speak freely, and the presence of 
autistic ideas or dissociated processes fur- 
ther interferes with the gaining of clarity, 
words often being quite inadequate to ex- 
press such experience. Meaning in the inter- 
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view is transmitted through words, by vocal 
variations (tone, pitch, and so on), by 
nonverbal gestures and on occasion by 
writings, paintings, and other means. The 
schizophrenic patient has difficulty in the 
use of conventional modes of communica- 
tion, and the psychotherapeutic process is 
very much involved in the identification and 
correction of disruptions or defects in com- 
munication. 

The schizophrenic reaction has been 
looked upon as a reflection of communica- 
tion disturbances occurring at an early age 
without later adequate correction. The 
schizophrenic person, having little hope of 
making sense in a satisfactory way to other 
people, is easily discouraged and withdraws, 
substituting action for words and breaking 
off communication. It is of primary impor- 
tance that the therapist, unable though he 
may be to understand much of what occurs 
in the interaction with his patient, does 
not withdraw, become discouraged or make 
elaborate verbal statements concerning 
matters which he does not comprehend. The 
therapist works in a complex field in which 
a small amount of what goes on may be 
clear, a larger amount may have only pos- 
sible symbolic significance, and a much 
greater amount is obscure or simply not 
understood at all. If therapy is to progress, 
the therapist must operate on the assump- 
tion that meaning about a number of useful 
concepts can be established—and he must 
be persistent. 

The book by Ruesch, Disturbed Com- 
munication, will be of considerable interest 
to the therapist. The following is a quota- 
tion from the paper presented by Ruesch 
at Zurich in September, 1957. 


“...From all the evidence available today the 
human reply is one of the most significant thera- 
peutic agents operative in the psychological or 
socal therapies of schizophrenia. When a per- 
son—be it doctor, nurse, relative, or friend—re- 
sponds unequivocally to the intention of the pa- 
tient and the patient is given an opportunity 
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to respond in return, the foundations on which 
recovery can take place have been laid.” 


The study of the communicative process 
through linguistic analysis of recorded in- 
terviews and through the observation of 
cinematic recordings is a laborious and 
technical procedure, but one of great in- 
terest in identifying and mapping the de- 
tailed structures of the therapeutic situa- 
tion. I recommend that the therapist make 
a recording of some of his treatment ses- 
sions, listening to these alone and in the 
company of colleagues. The experience will 
be both disconcerting and illuminating. 

By listing these articles it is suggested 
that the therapist may usefully turn his 
attention to work being done in commu- 
nication theory. 


1. Bateson, G., Jackson, D., Hatey, J. anD WEAK- 
LAND, J. Toward a communication theory of 
schizophrenia. Behavioral Sc., 1: 251-264, 
1956. 

. Gotprars, W., BraunstTEIN, M. A., AnD Lorcg, I. 
A study of speech patterns in a group of 
schizophrenic children. Am. J. Orthopsychiat., 
26: 544-555, 1956. 

. Gorvon, J. E. The efficacy of two kinds of 
therapist verbal behavior in lifting repression. 
Ph.D. Thesis, Pennsylvania State University, 
Department of Psychology, 1956, unpublished. 

. Mazzanti, V. E. anp Bessett, H. Communica- 
tion through the latent language. Am. J. 
Psychotherapy, 10: 250-260, 1956. 

. McQuown, N. A. Linguistic transcription and 
specification of psychiatric interview mate- 
rials. Psychiatry, 20: 79-86, 1957. 

. Meertoo, J. A. M. Human camouflage and 
identification with the environment. Psycho- 
som. Med., 19: 89-98, 1957. 

. Prrrencer, R. E. anp Situ, H. L., Jr. Some 
contributions of linguistics to psychiatry. Psy- 
chiatry, 20: 61-78, 1957. 

. Ruescu, J. Disturbed Communication. W. W. 
Norton & Company, Inc., New York, 1957. 

. Ruescu, J. Remarks about communication in 
schizophrenia. Paper presented at the Inter- 
national Congress for Psychiatry, Zurich, 
Switzerland, 1957. 


(8) Psychologic Theory 


(a) Ego formation and structure 

(b) Ego defects and function 

(c) Studies of consciousness, dreams, 
perception, speech, thought 
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(d) Denial, introjection, repression, 
depersonalization, body image 
(e) Dynamics of various behavior jat- 
terns 
(f) Anxiety 
The therapist has some sort of theoretical 
conception of his work. When so move: he 
will tell you how he views the developnient 
of the personality, what he thinks of “mech- 
anisms of defense” or of “security opcra- 
tions,” the movements and origins of anxi- 
ety, and so on. In the psychotherapy of 
schizophrenic patients much behavior is 
displayed which gives clues to the forina- 
tion and structure of the personality. In 
recent years a very considerable literature 
has been built up concerning the psychology 
of the ego, and the references listed here are 
selections from the writings published in 
the past 18 months. 
The book by Fletcher, Instinct in Man, 
is a valuable review of theories of instinct. 
The work of Burnham on misperception 
is of great interest to the therapist of the 
schizophrenic patient, as is that of Beres 
on ego deviation. The article by Erikson is 
a detailed and excellent account of his con- 
cept of ego identity and supplies a good 
bibliography. Fisher’s experimental studies 
on dreams throw light not only on the 
nature of dreams, but on problems of per- 
ception, and the phenomenon of selective 
inattention. The book by Szasz, Pain and 
Pleasure, presents some useful theoretical 
formulations about such phenomena as de- 
personalization. 
The therapist is well advised to attempt 
a definition of his theoretical position, to 
recognize its usefulness and its limitations, 
and to consider the possibilities for its use- 
ful alteration. He need not be irrevocably 
bound to a theory, but he should not de- 
ceive himself by thinking that he works 
without a theory; the theory accompanies 
action, and should be in awareness; otlier- 
wise its operation will be covert and the 
chances for its improvement minimal. 
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_ Artett, S. The double methodology in the 


study of personality and its disorders. Am. 
J. Psychotherapy, 11: 532-547, 1957. 


. Beres, D. Ego deviation and the concept of 


schizophrenia. Psychoanalyt. Study Child, 
11: 164-235, 1956. 


. Berne, E. Ego states in psychotherapy. Am. 


J. Psychiat., 11: 293-309, 1957. 


. Bion, W. R. Development of schizophrenic 


thought. Internat. J. Psycho-analysis, 37: 
344-346, 1956. 


. Boyer, L. B. On maternal overstimulation and 


ego defects. Psychoanalyt. Study Child, 11: 
236-256, 1956. 


. BurnuaM, D. L. Misperception of other per- 


sons in schizophrenia. A structural view of 
restitution processes, reality representation, 
and perception. Psychiatry, 19: 283-303, 
1956. 


. BycHowsk1, G. General aspects and implica- 


tions of introjection. Psychoanalyt. Quart., 
25: 530-548, 1956. 


. BycHowsk1 G. The ego and the introjects. 


Psychoanalyt. Quart., 25: 11-36, 1956. 


. Cantrit, H. Perception and interpersonal re- 


lations. Am. J. Psychiat., 114: 119-126, 1957. 


. Cottier, R. M.: Consciousness as a regulatory 


field. A theory of psychopathology. Psychol. 
Rev., 63: 360-369, 1956. 


. Ertxson, E. H.: The problem of ego identity. 


J. Am. Psychoanalyt. A., 4: 56-121, 1956. 


. Fisher, C. Dreams, images, and perception. 


J. Am. Psychoanalyt. A., 4: 548, 1956. 


. FisHer, C. Construction of dreams and images. 


J. Am. Psychoanalyt. A., 5: 5-60, 1957. 


. Fietcuer, R. Instinct in Man. International 


Universities Press, Inc., New York, 1957. 


. FREEMAN, T., McGuire, A. anp Cameron, J. L. 


The state of the ego in chronic schizophrenia. 
Brit. J. M. Psychol: 30: 9-18, 1957. 


. DE LA Garza, L. O. ann WorcHEL, P. Time 


and space orentation in schizophrenics. J. 
Abnorm. & Social Psychol., 52: 191, 1956. 


. Grant, V. W. Paranoid dynamics. A case study. 


Am. J. Psychiat., 113: 143-149, 1956. 


. Graver, D. Some misconceptions of Federn’s 


ego psychology. J. Am. Psychoanalyt. A., 
5: 282-292, 1957. 


. Jacopson, E. Denial and repression. J. Am. 


Psychoanalyt. A., 5: 61-92, 1957. 


. JouHnson, A. M., Girrin, M. E., Warson, E. 


J. anp Beckett, P. G. S. Observations on 
ego functions in schizophrenia. Psychiatry, 
19: 143-148, 1956. 


. Kusir, L. S. Influence of symbolic processes 


on the role of instincts in human behavior. 
Psychosom. Med., 18: 189-208, 1956. 


. Leavitt, H. C. Generic relations between anxi- 


ety and fear. Psychoanalyt. Rev., 44: 65-72, 
1957. 

» M. Wit and schizophrenic thinking. 
Am. J. Psychiat., 113: 917-923, 1957. 


. Macatping, I. anp Hunter, R. A. Schizophrenia 


1677—A Psychiatric Study of an Illustrated 


Autobiographical Record of Demoniacal 
Possession. William Dawson & Sons, Ltd., 
London, 1956, 197 pp. 


. MacDonap, J. M. anp Gatvin, J. A. U. Ex- 


perimental psychotic states. Am. J. Psychiat., 
112: 970-976, 1956. 


. MasserMan, J. H. Evolution vs. “Revolution” 


in Psychiatry. A Biodynamic Interpretation. 
Behavioral Sc., 2: 89-100, 1957. 


. Movett, A. H. Some recent psychoanalytic 


theories of schizophrenia. 
Rev., 43: 181-194, 1956. 


Psychoanalyt. 


. Perry, J. W. A Jungian formulation of schizo- 


phrenia. Am. J. Psychotherapy, 10: 54-65, 
1956. 


. Rew, J. R. anp Frvestncer, J. E. Defenses. 


their nature and function. Am. J. Psychiat., 
112: 1015-1020, 1956. 


. Scuer, J. M. Perception. Equivalence, avoid- 


ance, and intrusion in schizophrenia. A. M. 
A. Arch. Neurol. & Psychiat., 77: 210-217, 
1957. 


. Seartes, H. F. The psychodynamics of venge- 
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fulness. Psychiatry, 19: 31-40, 1956. 


. Stevenson, I. Is the human personality more 


plastic in infancy and childhood? Am. J. 
Psychiat., 114: 152-161, 1957. 


. Szasz, T. S. Pain and Pleasure. A Study of 


Bodily Feelings. Basic Books, Inc., New 
York, 1957. 


. Szasz, T. S. A contribution to the psychology 


of schizophrenia. A. M. A. Arch Neurol. 
& Psychiat., 77: 420-436, 1957. 


. Szasz, T. S. A contribution to the psychology 


of bodily feelings. Psychoanalyt. Quart., 26: 
25-49, 1957. 


. Szasz, T. S. The psychology of bodily feelings 


in schizophrenia. Psychosom. Med., 19: 
11-16, 1957. 

THorNToN, N. Some notes on schizoid per- 
sonality. Psychoanalyt. Rev., 43: 220-227, 
1956 


38. Wecxowicz, T. E. Size constancy in schizo- 


phrenic patients. J. Ment. Sc., 103: 475-486, 
1957. 


(9) Social Therapy 


(a) Use of psychiatric hospital as 
therapeutic agent 

(b) Relationship of hospital to com- 
munity 

(c) Use of community resources as 
aids to therapy 

(d) Characteristics of hospital 

In discussing psychotherapeutic proce- 


dures emphasis may be placed on the ex- 
changes between physician and patient, 
there being little attention paid to other 
relationships which may be significant in 
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promoting or retarding the patient’s prog- 
ress. In this presentation there has been no 
consideration of the treatment process car- 
ried on in a hospital, although these re- 
marks are intended to be relevant to the 
therapy of patients both in and out of a 
hospital. 

In the hospital the patient is in contact 
with other patients and with a variety of 
staff members, some of whom may become 
of great importance to him in constructive, 
and sometimes destructive, ways. The ther- 
apist will be concerned with the nature of 
the situation in which the patient lives, 
and often will find that collaboration with 
others (administrative physician, aide, 
nurse, relative, social worker) will dispel 
needless obscurities and reduce some of the 
interferences with improvement of the pa- 
tient’s performances. 

The concept of the hospital as a “thera- 
peutic community” is growing, and may 
reflect to some extent the rapid increase of 
population in this country with the ac- 
companying increased emphasis on coop- 
eration, controlled competition and group 
enterprise. The point is that the therapist 
is justified in an interest in the details of 
the current environment within which the 
patient is living, recognizing the power of 
the milieu as a force influencing behavior. 
In this regard E. E. Krapf states, “Even 
the most individual psychotherapy is to 
a certain extent a social therapy.” 

The psychotherapist is in part concerned 
with the identification and increasing com- 
prehension of previous life events which 
have played a part in moulding the pa- 
tient’s behavior. He cannot ignore later 
events, including those in the recent past 
and predictions of others to come, which 
also may have influenced (or may influ- 
ence) patterns of behavior which continue 
to be modifiable, although long established. 

The articles listed are suggestive of writ- 
ing in this field, and include some interest- 
ing descriptions of efforts being made to 
further hospital and community collabora- 


OTTO ALLEN WILL, JR. 


tion in the rehabilitation of patients. The 
list is deficient in that there are not included 
a greater number of reports by nurses, and 
some by social workers. The Patient and 
the Mental Hospital will be of interest to 
any therapist working with hospitalized 
patients. 


1. Baker, A. A. AND TuHorpg, J. G. Deteriorated 
psychotic patients. Their treatment and its 
assessment. J. Ment. Sc., 102: 780-789, 1956. 

. FreupenserG, R. K., Bennet, D. H. anp May, 
A. R. The relative importance of physical 
and community methods in the treatment 
of schizophrenia. Paper presented at the 
International Congress for Psychiatry, 
Zurich, Switzerland, 1957. 

. Gorrman, E. On the characteristics of total 
institutions. Proceedings of the symposium 
on Preventive and Social Psychiatry, Walter 
Reed Army Institute of Research, Wash- 
ington, D. C., April 15-17, 1957. 

. Hurst, L. C. The unlocking of wards in 
mental hospitals. Am. J. Psychiat., 114: 
306-308, 1957. 

. Jones, M. The concept of a therapeutic com- 
munity. Am. J. Psychiat., 112: 647-650, 1956. 

. Krapr, E. E. The social therapy of schizo- 
phrenia. Paper presented at the Interna- 
tional Congress for Psychiatry, Zurich, 
Switzerland, 1957. 

. Lewis, A. Restoring the schizophrenic to the 
community. Paper presented at the Inter- 
national Congress for Psychiatry, Zurich, 
Switzerland, 1957. 

. MacDonatp, J. anp Dantets, M. L. The psy- 
chiatric ward as a therapeutic community. 
J. Nerv. & Ment. Dis., 124: 148-155, 1956. 

. Myers, J. M. The role of the administrative 
psychiatrist in intensive psychotherapy in 
a mental hospital. Am. J. Psychiat., 113: 
71-74, 1956. 

. Witt, Gwen T. Psychiatric nursing administra- 
tion and its implication for patient care. 
In The Patient and the Mental Hospital, 
The Free Press, Glencoe, IIl., 1957. 


(10) Psychotherapy and the Schizophrenic 
Reaction 


(a) Individual psychotherapy 
Articles concerned with group and mul- 
tiple therapy have not been included, al- 
though reports of such work may be useful 
in the illumination of certain obscure as- 
pects of individual psychotherapy. I have 
listed the book by Hill, published earlier 
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than the other articles and books, because 
of its obvious relevance. 

The use of electronarcosis or other forms 
of physical therapy as an adjunct to psy- 
chotherapy is discussed in three articles (3, 
9, 10). The procedure is recommended by 
the authors as a method of shortening hos- 
pitalization and aiding in the development 
of a therapeutic relationship. Psychother- 
apy is concerned with those factors which 
favor or interfere with the freedom of 
communication in the therapeutic situation 
and elsewhere. It is in the identification 
and comprehension of such factors that the 
essence of the therapeutic procedure is 
found. If an interference with communica- 
tion is dealt with by the use of, for example, 
electric methods to alter the functioning 
of the cerebral cortex, the advantages to 
be gained from overcoming such a block 
by interpersonal means are lost, or altered. 
So far, I have not seen reports which lead 
me to favor the use of such methods to 
alter tensions in the interpersonal field. 

It is noteworthy that this listing does not 
include articles on the use of ataractic 
drugs as adjuncts to psychotherapy. To 
date, there seem to be no accounts of 
prolonged, intensive psychotherapy ac- 
companied by the use of such agents. It 
will be of interest to learn how the use 
of such drugs may affect the development 
of the doctor-patient relationship, the man- 
ifestation of transference distortions, the 
expression of emotion, and other relevant 
phenomena. At present I am concerned with 
psychotherapy as a procedure used to fur- 
ther a more adequate integration of the 
personality and a more satisfying expres- 
sion of abilities; the drugs and convulsive 
agents mentioned have not been demon- 
strated, in my opinion, as helpful in reach- 
ing these goals. 

The literature contains relatively few 
reports of the details of the course of psy- 
chotherapy or of the personal experiences 
and involvements of the therapist. Studies 
of sound and visual recordings of psycho- 
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therapeutic sessions with schizophrenic pa- 
tients should yield information of value in 
this area. 


1. Asse, W. The psychotherapy of schizophrenia. 
Paper (to be published) presented at the 
Annual Meeting of the Medical Society of 
St. Elizabeth’s Hospital, 1957. 

. Azina, H. ano Wittxower, E. D. Gratification 
of basic needs in treatment of schizophrenics. 
Psychiatry, 10: 121-129, 1956. 

. Bocen-Tietz, E. anp Jorpan, J. H. Rapid treat- 
ment of the psychotic patient integrating 
electronarcosis and psychoanalytic psycho- 
therapy. Am. J. Psychiat., 113: 68-72, 1957. 

. Cownen, R. C. The psychophysiology of schizo- 
phrenia. Am. J. Psychiat., 113: 709-716, 1957. 

. FromM-ReIcHManN, F. Intensive psychoanalyti- 
cally oriented psychotherapy of schizophren- 
ics. Paper presented at the International 
Congress for Psychiatry, Zurich, Switzerland, 
1957. 

. Haywarp, M. L. Problems in the psychother- 
apy of schizophrenia. Pennsylvania M. J., 
59: 470-474, 1956. 

. Haywarp, M. L. anp Taytor, J. E. A schizo- 
phrenic patient describes the action of in- 
tensive psychotherapy. Psychiat. Quart., 30: 
211-248, 1956. 

. Huu, L. B. Psychotherapeutic Intervention in 
Schizophrenia. The University of Chicago 
Press, 1955. 

. Hi, L. B. ann Parton, J. D. When physical 
therapy (shock) facilitates psychotherapy. 
Am. J. Psychiat., 113: 60-65, 1956. 

. Katenowsky, L. B. Problems of psychotherapy 
and transference in shock treatments and 
psychosurgery. Psychosom. Med., 18: 399- 
403, 1956. ; 

. Kors, L. C. Psychotherapeutic evaluation and 
its implications. Psychiat. Quart., 30: 579- 
597, 1956. 

. Livermore, J. B. A schizophrenic child reviews 
her own treatment. Am. J. Orthopsychiat., 
26: 365-375, 1956. 

. Rirxin, A. H. Schizophrenia in Psychoanalytic 
Office Practice. Grune & Stratton, Inc., New 
York, 1957. 

. SECHEHAYE, M. A New Psychotherapy in Schiz- 
ophrenia. Grune & Stratton, Inc., New York, 
1956. 

. SttverMan, S. ano Cutter, R. E. Further obser- 
vations on supervised psychotherapy of 
schizophrenia. Am. J. Psychotherapy, 11: 
262-276, 1957. 

. Sutzivan, H. S. Clinical Studies in Psychiatry. 
W. W. Norton & Co., Inc., New York, 1956. 

. Watpron, F. E. Outpatient treatment of 
schizophrenia. Internat. J. Social Psychiat., 
2: 39-43, 1956. 

. WuHITEHORN, J. C. and Betz, B. J. A comparison 
of psychotherapeutic relationships between 
physicians and schizophrenic patients when 
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insulin is combined with psychotherapy and 
when psychotherapy is used alone. Am. J. 
Psychiat., 133: 901-910, 1957. 

19. Witkins, ANN. The meaning of external con- 
trol to a schizophrenic adolescent. Bull. 
Menninger Cl., 21: 140-152, 1957. 

20. Z1LBoorc, G. The problem of ambulatory schiz- 
ophrenias. Am. J. Psychiat., 113: 519-525, 
1956. 

21. Z1tpoorc, G. Ambulatory treatment of schizo- 
phrenics. Paper presented at the Interna- 
tional Congress for Psychiatry, Zurich, Swit- 
zerland, 1957. 


(11) Special Aspects of Psychotherapy 


(a) Concept of psychotherapy 

(b) Methods of study of therapeutic 
field 

(c) Problems of transference, or as- 
pects of doctor-patient relation- 
ship 

(d) Group therapy. 

In this group are listed articles concerned 
with the general concept of psychotherapy 
and with certain aspects of this procedure, 
such as difficulties arising in the doctor- 
patient relationship. There are a variety of 
subjects listed, but all are related to the 
interests of the therapist who works with 
schizophrenic patients, if he thinks of his 
work as having special problems intimately 
associated with the general field of psycho- 
therapy. 


1, ALEXANDER, F. Psychoanalysis and Psychother- 
apy. W. W. Norton & Co., Inc., New York, 
1956. 

. Bryswancer, L. Existential analysis and psy- 
chotherapy. In Progress in Psychotherapy 
(edited by F. Fromm-Reichmann and J. L. 
Moreno). Grune & Stratton, Inc., New York, 
1956, pp. 144-148. 

. Cotuier, R. M. A definition of treatment. Am. 
J. Psychotherapy, 11: 45-55, 1957. 

. Dt Mascto, A., Boyp, R. W. ann GREENBLATT, 
M. Physiological correlates of tension and 
antagonism during psychotherapy. Psycho- 
som. Med., 19: 99-104, 1957. 

. Drerkurs, R. Adlerian psychotherapy. In 
Progress in Psychotherapy (edited by F. 
Fromm-Reichmann and J. L. Moreno). 
Grune & Stratton, Inc., New York, 1956, pp. 
111-118. 

. Exnrenwabp, J. Telepathy. Concepts, criteria, 
and consequences. Psychiat. Quart., 30: 425- 
445, 1956. 

. ELLensercer, H. The ancestry of dynamic psy- 


chotherapy. Bull. Menninger Cl., 20: 288- 
299, 1956. 


. Farrar, C. B. Psychotherapy. Am. J. Psycliiat., 


113: 865-870, 1957. 


. FromMM-REICHMANN, F. anp Moreno, J. L., edi- 


tors. Progress in Psychotherapy. Grune & 
Stratton, Inc., New York, 1956. 


. Guap, D. D. An operational conception of psy- 


chotherapy. Psychiatry, 19: 371-382, 1956. 


. Gorvon, J. E. Leading and following psy«ho- 


therapeutic techniques with hypnotically in- 
duced repression and hostility. J. Abnormal 
& Social Psychol., 54: 405-410, 1957. 


. Hora, T. Beyond countertransference. Am. J. 


Psychotherapy, 10: 18-23, 1956. 


. Kurz, N. 8S. Criteria for psychiatric improve- 


ment. Psychiat. Quart., 31: 31-40, 1957 


. Kris, E. The recovery of childhood memories 


in psychoanalysis. Psychoanalyt. Srudy 
Child, 11: 54-88, 1956. 


. LesseL, 8. Psychotherapy and ataraxics. Some 


observations on combined psychotherapy and 
chlorpromazine therapy. Am. J. Psychother- 
apy, 10: 448-466, 1956. 


. Matoo, R. B., Boac, T. J., Smiru, A. A. Physio- 


logical study of personal interaction. Psy- 
chosom. Med., 19: 105-119, 1957. 


. MENDELSOHN, R. M., Yates, J. W. anv Perer- 


son, L. The experiential aspect of psycho- 
therapy. Am. J. Psychotherapy, 11: 254-261, 
1957. 


. Rerx, L. E. The historical foundation of psy- 


chotherapy in schizophrenia. Am. J. Psy- 
chotherapy, 10: 241-249, 1956. 


. Rocers, C. R. Client-centered therapy. A cur- 


rent view. In Progress in Psychotherapy 
(edited by F. Fromm-Reichmann and J. L. 
Moreno). Grune & Stratton, Inc., New York, 
1956, pp. 199-209. 


. RosensauM, M., Frieptanper, J. AND KapLan, 


S. M. Evaluation of results of psychotherapy. 
Psychosom. Med., 18: 113-132, 1956. 


. Semon, R. G. anp Gotpste1n, N. The effective- 


ness of group psychotherapy with chronic 
schizophrenic patients and an evaluation of 
different therapeutic methods. J. Consulting 
Psychol., 21: 317-322, 1957. 


. SHotin, L., Freep, E. K., Rockmore, L. np 


Funk, F. C. Somato-psychotherapeutic ap- 
proach to long-term schizophrenic patients. 
J. Nerv. & Ment. Dis., 123: 141-148, 1956. 


. Spitz, R. A. Countertransference. J. Am. Psy- 


choanalyt. A., 4: 256-265, 1956. 


. Szasz, T. S. On the experiences of the analyst 


in the psychoanalytic situation. J. Am. Psy- 
cnoanalyt. A., 4: 197-223, 1956. 


. Szasz, T. A. A critical analysis of the funda- 


mental concepts of psychical research. 
Psychiat. Quart., 31: 96-108, 1957. 


. Szasz, T. S. On the theory of psychoanalytic 


treatment. Internat. J. Psycho-Analysis, 38: 
166-182, 1957. 


. Tower, L. E. Countertransference. J. Am. 


Psychoanalyt. A., 4: 224-255, 1956. 
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98. WueeLis, A. The vocational hazards of psy- 
choanalysis. Internat. J. Psycho-Analysis, 37: 
171-184, 1956. 

99, WuiTEHORN, J. C. Understanding psychother- 
apy. In Progress in Psychotherapy (edited by 
F. Fromm-Reichmann and J. L. Moreno). 
Grune & Stratton, Inc., New York, 1956. 

30. WHEELWRIGHT, J. Jung’s psychological con- 
cepts. In Progress in Psychotherapy (edited 
by F. Fromm-Reichmann and J. L. Moreno). 
Grune & Stratton, Inc., New York, 1956, pp. 
127-135. 

31. WousteIn, B. Transference and immediate ex- 
perience. Am. J. Psychotherapy, 11: 277-292, 
1957. 


(12) Isolation, Malignancy and Death 


(a) Studies of the personalities of 
those suffering from neoplastic 
disorders 

(b) Reaction of human beings to iso- 
lation and feelings of being unre- 
lated to their fellows 

The therapist who works with schizo- 
phrenic patients will become involved in the 
phenomena of isolation and loneliness and 
will discover that these are unpleasant 
states to experience and exceedingly difficult 
to report to others. There is not much writ- 
ten in the psychiatric literature on the sub- 
ject of loneliness; he who experiences this 
in any degree has, in the main, little to say 
about it, and what he does say seems to be 
only distantly related to the experience. 

In discussing the social field of the family 
the concept has been developed that altera- 
tion in the personality (expressed in behav- 
ior) of one member of such a field requires 
alterations in other members, leading to the 
formation of a new field integration. In some 
instances such alteration may involve gross 
emotional disturbance in some member of 
the field (other than the patient, for ex- 
ample), eventuating in death in some in- 
stances. It is with this idea in mind that 
the schizophrenic reaction has been some- 
times referred to as a potentially fatal dis- 
order; the patient or some one else may die, 
the integrity of the earlier field organization 
being maintained by the employment of 
memories of the departed. By this is im- 
plied that the memory of the absent member 


is substituted for his reality, and things re- 
main “as they were.” 

It has been my opinion on occasion that 
the occurrence of death in certain people 
(patient or his relative) has been in some 
way a consequence of a feeling of isolation, 
it being felt that there is no prospect of 
gaining a relationship with any other human 
being. I am suggesting the possibility that 
the feeling of total unrelatedness is incom- 
patible with life in the human being. In 
theraputic work we are concerned with re- 
latedness and may note that in isolation, and 
in loneliness, some degree of relatedness is 
maintained by fantasy and life continued, 
although behavior grossly altered (as in 
hebephrenic withdrawal). 

Of the man who has become tabu (and 
thus unrelated) Cannon wrote as follows. 


“The organization of his social life has col- 
lapsed, and no longer a member of a group, he 
is alone and isolated. The disowned man is in a 
situation from which the only escape is by 
death ... He becomes what the attitude of his 
fellow tribesmen wills him to be ... No more 
fiendish punishment could be devised, were such 
a thing physically possible, than that one should 
be turned loose in society and remain absolutely 
unnoticed by all the members thereof.” 


Evans speaks of the unrelatedness of 
some patients who develop cancer, “... the 
basic problem is that of being driven back 
into himself.” 

With the above ideas in mind these ar- 
ticles have been listed because each appears 
to have some bearing on the concept of re- 
latedness. The psychotherapist observes iso- 
lation, loneliness, defects in relatedness, in 
some cases malignancy, and on occasion 
death. An interesting connection may exist 
between malignant and fatal developments 
and the state of being unrelated. 


1. Azina, H. anp Cramer, F. C. Effects of partial 
perceptual isolation in mentally disturbed 
individuals. Dis. Nerv. System, 17: 117-122, 
1956 


2. Bropy, S. Psychological factors associated with 
disseminated lupus erythematosus and effects 
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of cortisone and ACTH. Psychiatric Quart., 8. Greenz, W. A., Jr., Youne, L. E. ano Swistier, 
30: 44-60, 1956. S. N. Psychological factors and reticuloen- 
3. Brostn, H. W. The primary process and psy- dothelial disease. II. Observations on a group 
chosis. Behavioral Sc., 2: 62-67, 1957. of women with lymphomas and leukemias, 


4. Buser, M. Distance and relation. Psychiatry, Teds 18: 
20: 97-104, 1957. sychosom. Med., 18: 284-303, 1956. 


: , ’ : 9. LesHan, L. L. anpD Worrtuineton, R. E. Per- 
6. — oe aoe guilt feelings. Psychiatry, sonality as a factor in the pathogenesis of 
6. Gammon W. B. “Voodoo” death. Psychosom. cancer. A review of the literature. Brit. J, 
Med., 19: 182-190, 1957. M. Psychol., 29: 49-56, 1956. 
7. Fisuer, S. anp Cievetanp, S. E. Relationship 10. Ricuter, C. P. On the phenomenon of sudden 
of body image to site of cancer. Psychosom. death in animals and man. Psychosom. Med., 
Med., 18: 304-309, 1956. 19: 191-198, 1957. 
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NEUROPHYSIOLOGIC STUDIES OF PERSONALITY?’ 


CHARLES SHAGASS, M.D? anp ALBERT B. KERENYI, M.D? 


In the field of personality, the identifica- 
tion and measurement of pertinent dimen- 
sions are one of the major problems. Mac- 
Kinnon (10) has listed a number of 
dichotomous typologies, or bipolar factors, 
which have been proposed as fundamental 
dimensions of personality. Examples are the 
hysterical and obsessional types of Janet, 
the cycloid and schizoid types of Kretsch- 
mer, and the extraverted and introverted 
types of Jung. Although the typologies have 
been subject to a great deal of criticism, 
many of the terms engendered by them, 
such as “extravert,” have found wide ac- 
ceptance, suggesting a basis in everyday 
clinical observation. Over the past decade, 
the investigations of Eysenck and his group 
have indicated that some dichotomous ty- 
pologies may represent the extremes of valid 
and measureable dimensions of personality. 
By applying factorial analysis to data ob- 
tained with a variety of test procedures, 
Eysenck isolated three personality factors, 
which he called: neuroticism, introversion- 
extraversion and psychoticism (3, 5). The 
investigations to be reported in this paper 
bear on a possible neurophysiologic basis 
for the introversion-extraversion dimension. 

The present research arose from a previ- 
ous study of the sedation threshold in psy- 
choneurosis (16). The sedation threshold, 
which is an objective neurophysiologic de- 
termination of the amount of sodium Amy- 
tal required to produce certain EEG 
changes, was found to differentiate between 
various types of neurosis. Thresholds were 
low in patients with hysteria, intermediate 


*Read before the Annual Meeting of the So- 
ciety of Biological Psychiatry, Atlantic City, June, 
1957. This study was assisted by grants from the 
Department of National Health and Welfare and 
the Defense Research Board (Grant No. DRB 
9345-04, Project No. D50-45-04) of Canada. 

* Allan Memorial Institute of Psychiatry, McGill 
University, Montreal. 


in patients with mixed neurosis, and high in 
patients with anxiety states and neurotic 
depressions. These findings supported the 
hypothesis that the threshold was correlated 
with degree of manifest anxiety. However, 
they could also be taken to indicate a rela- 
tionship between the threshold and the 
position of the patient on a personality con- 
tinuum ranging from hysterical to obses- 
sional. It was then noted that the order in 
which the sedation threshold arranged the 
psychoneuroses corresponded closely to the 
order in which Hildebrand (8) found them 
to be arranged by a battery of Eysenck’s 
tests of introversion-extraversion. Further- 
more, as Eysenck has recently pointed out 
(4), the sedation threshold results in psy- 
choneurosis appeared to confirm, in every 
detail, predictions made from his theory 
that reactive inhibition is greater in hys- 
terics than in dysthymics (obsessive-com- 
pulsives, neurotic depressions, anxiety 
states) (2). 

From the parallels between Eysenck’s re- 
sults on introversion-extraversion and those 
obtained with the sedation threshold, it 
seemed reasonable to suggest that the seda- 
tion threshold might reflect the state of neu- 
ral mechanisms involved in this dimension 
of personality. However, more direct studies 
of these relationships seemed desirable, as 
they had so far been inferred mainly from 
differences between diagnostic groups. Two 
investigative approaches were employed for 
this purpose in the present study. In the 
first, clinical ratings of hysterical-ob- 
sessional trend were compared with the 
sedation threshold. In the second, introver- 
sion-extraversion was measured by ques- 
tionnaires and by determining the ease of 
formation of the conditioned eyeblink re- 
sponse; these measures were then compared 
with the sedation threshold. The question- 
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naires used had contributed the greatest 
weight to Hildebrand’s battery (8). The 
eyeblink ‘conditioning measure was based 
on the work of Franks (6), who found that 
conditionability was correlated with ques- 
tionnaire measures of introversion-extra- 
version, and differed in hysterics and dys- 
thymics in the direction expected from 
Eysenck’s reactive inhibition theory. 


MATERIALS AND METHODS 


Rating Study. Subjects were 308 patients, 
including all those classified as psychoneu- 
rotic in a consecutive series of 750; diagno- 
ses and other details have been described 
elsewhere (14). There were 104 men and 
204 women, aged from 16 to 71. 

Questionnaire Study. Data-taking for this 
study had not been completed at time of 
writing. Results for the first 36 patients 
will be presented. The only factors influenc- 
ing selection of these patients were availa- 
bility for testing and absence of any clinical 
evidence to suggest the possibility of psy- 
chosis. There were 13 men and 23 women, 
ranging in age from 15 to 57, with a mean 
of 36 years. The group contained most types 
of psychoneurosis. 

Sedation Threshold Procedure. The pro- 
cedure has been described in detail in pre- 
vious publications (13, 16). Sodium Amytal 
is injected intravenously at the rate of 0.5 
mg. per kg. every 40 seconds until well after 
slurred speech is noted, while the frontal 
EEG is continuously recorded. The ampli- 
tude of the fast (15 to 30 c.p.s.) waves elic- 
ited by the drug is measured. Measurements 
in the earlier cases were done by a hand 
method (13); an electronic integrator (1) 
was used in about the last one-third of the 
“rating” series and in all of the “question- 
naire” cases. The amplitude measurements 
are plotted against the amount of drug to 
yield a curve, which is usually of sigmoid 
shape and contains an inflexion point, pre- 
ceding which the amplitude rises sharply 
and following which it tends to plateau. 
This point corresponds roughly to the onset 








of slurred speech. The sedation threshold is 
the amount of sodium Amytal, in mg. per 
kg. required to produce this inflexion point, 

Ratings of Hysterical-Obsessional Trend, 
Ratings were based on case records, which 
usually consisted of assistant resident’s ad- 
mission note, intern’s case history, and at- 
tending psychiatrist’s discharge summary. 
As none of the histories was taken spc cifi- 
cally for the purpose of assessing hysterical- 
obsessional trend, it was anticipated that 
some cases could not be rated. Two psychia- 
trists, who had not seen any of the patients, 
independently rated the case records with- 
out knowledge of the sedation thresliold. 
The rating scale consisted of the following 
points: H3, H2, Hi, M1, M2, O1, 02, 03. 
“H” referred to hysterical, “M” to mixed, 
and “O” to obsessional personality traits. 
Patients with clear hysterical conversion 
symptoms were to be rated H3 and patients 
with clear obsessive-compulsive symptoms 
were to be rated 03. The intermediate cate- 
gories were intended to reflect varying de- 
grees of intensity of one or other personality 
trend. Following are some illustrative de- 
scriptive phrases from the case records, 
which were used as a basis for rating: under 
hysterical, histrionic, manipulative, usually 
outgoing, immature, eager to communicate, 
exhibitionistic; under obsessional, meticu- 
lous, perfectionistic, conscientious, rigid, 
hard driving with guilt over failure, preoc- 
cupied with detail, afraid of losing control. 

Introversion-Extraversion Scales. The 
Rhathymia (R) and Social-Introversion 
(S) Seales of the Guilford inventory of fac- 
tors 8, T, D, C and R (7) were used to 
measure introversion-extraversion. Individ- 
ual questions were typed on cards; the sub- 
ject answered them as yes, no or uncertain, 
by sorting them into three appropriately 
labeled compartments of a box. The cards 
were presented in a random order. A French 
translation was used for French-speaking 
patients; the French version seemed to give 
approximately the same results as the Eng- 
lish one when both were given to a few 
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bilingual persons. For convenience in pre- 
senting the statistics, the raw scores for each 
of the scales were converted into standard 
C scores, according to tables supplied in the 
test manual. The C score statistics did not 
differ to any extent from those based on the 
individual raw scores, which were also 
worked out. As the C scores in the manual 
were arranged in such a way that they in- 
creased with increasing extraversion, they 
were reversed in order to avoid negative cor- 
relations. Also the C scores for R and S were 
added to provide a combined C score with 
a possible range from 0 to 20; the higher the 
combined C score, the greater the degree of 
introversion. 

Conditioning Procedure. In the main, 
Frank’s procedure was followed (6). The 
conditioned stimulus was a tone of 1100 
cycles, produced by an Ediswan oscillator, 
Type R666, at an output of 22.5 volts, and 
delivered through S. C. Brown Type K mov- 
ing coil headphones. The unconditioned 
stimulus was an air puff to the cornea. The 
air source was a compressed air supply, 
with the valve at the main outlet set so that 
the pressure was 2 + 0.5 lb. Overall timing 
was controlled by a R. W. Cramer switch, 
Type M8 120S with a 0.5 r.p.m. motor, 
which was set so that 8 interstimulus inter- 
vals varying from 11 to 19 seconds would be 
repeated serially. The tone lasted 650 milli- 
seconds, and, in reinforced trials, it was fol- 
lowed immediately by an air puff, lasting 
275 milliseconds. Release of the air was ef- 
fected by means of an Asco air valve, with 
relay activated by an electronic timing cir- 
cuit. The air tube was held in place by a 
plastic frame attached to the headphones. 
There were 48 stimuli in the conditioning 
series ; 30 included both tone and air puff and 
18 consisted of tone alone. Before the first 
stimulus of the conditioning series, there 
was a preliminary series of stimuli; the first 
3 were tone alone, then there were 3 air puffs 
alone, and finally 3 tones alone. Following 
the conditioning series, there was an extinc- 
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tion series consisting of 10 unreinforced 
tones. 

The retinocorneal potential from two elec- 
trodes near the eye provided a recording of 
eyeblink on one channel of a Grass EEG. 
The subject was seated during the condi- 
tioning procedure; some degree of eye fixa- 
tion was obtained by having the subject 
look at a coat hook on the wall in front of 
him. The experimenter could observe the 
subject through a window. The subject’s 
room was semidark. In evaluating the con- 
ditioning records, all eyeblink deflections of 
at least 3 mm. amplitude, beginning from 
500 to 1000 pseconds after the onset of the 
tone, were scored as a response. Subjects 
with 3 or more out of a possible 6 responses 
to the tones preceding the conditioning 
series were rejected. 


RESULTS 


Hysterical-Obsessional Rating. One or 
the other psychiatrist was unable to rate 
84 of the 308 cases. To obtain some estimate 
of the degree of agreement between raters 
in the remaining 224 cases, the H3 to 03 
scale was treated as an eight point rating 
scale and the product-moment correlation 
between the two ratings was determined. 
The correlation coefficient was 0.78, indicat- 
ing reasonably good agreement. 

Again with the ratings determined as an 
eight point scale, the correlation between 
the mean of the two ratings and the sedation 
threshold was determined. The correlation 
coefficient was 0.53, which is highly signifi- 
cant statistically and indicates that the se- 
dation threshold was positively correlated 
with hysterical-obsessional trend. Figure 1 
shows the mean hysterical-obsessional rat- 
ing for each sedation threshold. The graph 
shows that thresholds of 3.0 or less were ob- 
tained in patients generally rated as hyster- 
ical, and thresholds of 4.5 or more were 
obtained in patients generally rated obses- 
sional. Figure 1 also suggests that the seda- 
tion threshold discriminates only three, or 
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Fic. 2. Relationship between sedation threshold 
and main reason for hysterical-obsessional ratings 
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personality characteristics. 


at the most four, points on a hysterical- 
obsessional continuum. 

It was of some interest to determine 
whether the correlation between hysterical- 
obsessional trend and the sedation threshold 
was based more upon symptoms or upon 
assessments of behavior characteristics. (ne 
of the raters was asked to indicate the basis 
for his ratings in these terms. The reasons 
could be classified into five categories: con- 
version symptoms, obsessive-compulsive 
symptoms, and either hysterical, mixed, or 
obsessional personality characteristics. Fig- 
ure 2 shows the proportion of above and be- 
low average sedation thresholds for each of 
these categories in the 254 patients assigned 
ratings by this psychiatrist. Sedation 
threshold differences were greatest between 
patients with frank conversion and obses- 
sive-compulsive symptoms. The differences 
were less marked between the groups classi- 
fied on personality characteristics alone, but 
the trend was statistically significant at bet- 
ter than the 1 per cent level of confidence. 
Thus, although it appeared that symptoms 
provided a firmer basis for discrimination 
with respect to the sedation threshold, there 
was also a definite relationship between the 
threshold and personality evaluations based 
on behavioral characteristics. 

As the ratings were based on heterogene- 
ous case materials gathered in a nonstand- 
ard fashion, it seemed reasonable to assume 
that those subjects to whom both psychia- 
trists assigned the same ratings might offer 
some approximation of the true relationship 
between the sedation threshold and hysteri- 
cal-obsessional trend. Figure 3 shows the 
distributions of sedation thresholds for all 
those cases assigned either an H or O rat- 
ing by both psychiatrists. There was rela- 
tively little overlapping between these 


groups with concordant ratings. The biserial 
correlation coefficient for the data in Figure 
3 was 0.84; this coefficient is spuriously 
high because the mixed group was omitted, 
but it gives some indication of the possible 
relationship. 
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Guilford Introversion Score. The 36 pa- 
tients for whom questionnaire scores and 
sedation thresholds were available con- 
tained a somewhat greater than usual num- 
ber of patients with high thresholds, thus 
restricting the possible range of variation. 
Even with a restricted range, the coefficient 
for the correlation between the threshold 
and the introversion C score, which was 
0.60, was highly significant statistically. 
The S scale contributed more to the correla- 
tion than the R scale. Figure 4 illustrates 
the relationship between the sedation 
threshold and the introversion score. These 
data confirm the hypothesis that the seda- 
tion threshold is positively correlated with 
degree of introversion. 

Conditioning. Acceptable conditioning re- 
sults were available for only 22 of the 36 
patients. It was necessary to reject 7 pa- 
tients because of apparatus breakdown dur- 
ing the conditioning experiments, and 7 
more because they gave three or more blink 
responses during the six preconditioning 
presentations of the tone alone. Taking the 
total number of conditioned responses dur- 
ing the unreinforced trials of the condition- 
ing and extinction series as a total condi- 
tioning score, the correlations between this 
score and the introversion C score and seda- 
tion threshold were determined. The coeffi- 
cient for conditioning score versus introver- 
sion was 0.45, and for conditioning versus 
sedation threshold was 0.23. The former was 
significant at the 5 per cent level of confi- 
dence, while the latter was not significant. 

The absence of a significant correlation 
between conditioning and sedation threshold 
suggests that these two procedures measure 
factors which are not similar. If one takes 
conditioning as another measure of central 
nervous system function, it is a matter of 
interest to determine how well introversion- 
extraversion could be predicted by a com- 
bination of the sedation threshold and the 
conditioning tests. In the 22 subjects for 
whom all three sets of data were available, 
the coefficient of multiple correlation be- 
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Fic. 4. Relationship between sedation threshold 
and introversion (Guilford combined C score for 
R and § scales). 


tween the introversion score and a com- 
bination of the sedation threshold and the 
conditioning score was 0.67. This was sig- 
nificant at the 1 per cent level of confidence. 


DISCUSSION 


Present data support the conclusion that 
the sedation threshold is correlated with 
degree of hysterical-obsessional trend or in- 
troversion-extraversion. The results are in 
agreement with Jung’s (9) view that the 
characteristic neurosis of the extrovert is 
hysteria, whereas that of the introvert is 
psychasthenia, and they confirm Hilde- 
brand’s (8) results showing that hysterics 
and dysthymics differ on measures of intro- 
version-extraversion. Franks’ (6) findings 
with respect to conditionability and intro- 
version-extraversion are also confirmed, al- 
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though the hypothesis that the sedation 
threshold would be correlated with condi- 
tionability was not supported by the data. 

It is possible that our failure to demon- 
strate a relationship between conditionabil- 
ity and the sedation threshold may be due 
to undiscovered technical faults in the con- 
ditioning procedure, or that a larger series 
will yield more positive results. However, 
these possibilities seem dubious in view of 
the fact that the present correlation of 0.45 
between the conditioning and introversion 
scores was almost identical with the correla- 
tion which Franks found. The present nega- 
tive conditioning data are not critical for 
the theory that the dimension of introver- 
sion-extraversion is associated with a di- 
mension of central nervous excitation-inhi- 
bition, insofar as the sedation threshold, 
which is a more direct measure of central 
excitability, was definitely correlated with 
introversion-extraversion. 

In previous studies of the sedation thresh- 
old in nonpsychotic subjects, it seemed ap- 
propriate to stress the positive correlation 
between the threshold and degree of mani- 
fest anxiety (16, 17). The relationship 
between the threshold and _ hysterical-ob- 
sessional trend, which present results con- 
firmed, was also noted. As it would be de- 
sirable to avoid the problems raised by 
multiple concepts, one might attempt to 
bring these two correlates of the sedation 
threshold together, if it could be demon- 
strated that manifest anxiety is really de- 
pendent upon introversive tendencies. This 
is a possibility which agrees with much 
clinical experience, but one cannot ignore 
the fact that hysterics manifesting apparent 
anxiety reactions are by no means uncom- 
mon. Another reason for retaining the anx- 
iety correlate comes from data showing 
that, when patients with anxiety states and 
high sedation thresholds responded to ther- 
apy with reduction of anxiety, the sedation 
threshold decreased (15). To account for 
these facts, it was suggested that there are 
several neurophysiologic mechanisms of 
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anxiety, that the “choice” of mechanism js 
linked with personality structure, and that 
the sedation threshold reflects the activity 
of that anxiety mechanism predominating 
in obsessional or introverted persons (15), 
However, if retest studies were to show that 
a decrease in sedation threshold is accom- 
panied by a corresponding decrease in both 
anxiety and introversion, it would be pos- 
sible to regard the personality factor as the 
primary correlate of the threshold. It should 
be possible to carry out the research neces- 
sary to clarify this issue. 

Eysenck (4) has drawn attention to a 
pharmacologic implication of the sedation 
threshold; it suggests that the position of a 
person on the introversion-extraversion con- 
tinuum may be perhaps the most important 
factor influencing his therapeutic dosage 
requirements for a stimulant or depressant 
drug. Impressions gained by one of us from 
clinical experience with sedatives seem to 
substantiate this view. In hysterical pa- 
tients, small doses of sedatives are often 
adequate, whereas the larger doses, which 
are required by dysthymics, tend to produce 
disturbing side effects. These side effects 
are often reported in the form of exagger- 
ated complaints, which may sometimes be 
interpreted by the physician as a need for 
more sedation; if more is given, this may 
lead to further side effects, and so on. This 
differential effect of sedatives in hysterics 
and dysthymies is allied to Pavlov’s obser- 
vations on the quantitative therapeutic re- 
quirements of bromides in dogs with experi- 
mental neuroses (11, p. 92). A practical 
clinical application would be to use person- 
ality assessment as a guide to sedative dos- 
age. 

Although the exact neurophysiologic 
function reflected by the sedation threshold 
is not certain, it most probably measures a 
time characteristic of neuronal excitability 
(12). In demonstrating that introversion- 
extraversion is correlated with a neuroplivs- 
iologic factor of this order, the present study 
provides strong support for a theoretical ap- 
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proach to personality which is orientated 
along neurophysiologic lines. 


SUMMARY 


The purpose of this study was to test the 
hypothesis that the sedation threshold is 
correlated with a personality factor, simi- 
lar to Eysenck’s introversion-extraversion 
dimension or, in neurotics, a hysterical-ob- 
sessional continuum. In one part of the 
study, two psychiatrists independently 
rated 308 case records for hysterical-obses- 
sional tendency. Their ratings were signifi- 
cantly correlated with the sedation thresh- 
old, a high threshold being associated with 
obsessional tendencies and a low one with 
hysterical tendencies. Another investigative 
method used was to correlate the sedation 
threshold with questionnaire scores of in- 
troversion-extraversion (Guilford R and S 
scales) in 36 neurotic patients and with ease 
of conditioned eyeblink formation. The 
threshold was significantly correlated with 
the questionnaire scores in the predicted 
direction, high thresholds being associated 
with introversion. The threshold was not 
significantly correlated with conditionabil- 
ity, although high introversion on the ques- 
tionnaire was associated with greater con- 
ditionability. The main. conclusion reached 
from the findings was that there is an ob- 
jectively demonstrable neurophysiologic ba- 
sis for the introversion-extraversion dimen- 
sion. 
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This study is one of a series on the be- 
havioral effects of ablation of specific neo-, 
paleo- and subcortical areas of the brain. 


METHODS 


Controls. The spontaneous behavior and 
learning capacities of 9 cats and 11 mon- 
keys were observed for from 3 to 12 months. 
During this time the animals were put 
through a series of increasingly complicated 
tests involving discriminative response to 
visual, auditory and temporal cues, the 
pressing of levers to earn food rewards, and 
in the case of the monkeys, problems in- 
volving immediate memory and the percep- 
tion of visual configurations. The data were 
rated on 30 highly reliable six point scales 
of specific patterns of behavior (7). 

Induction of Neuroses. Four of the cats 
were subjected to adaptational conflicts in- 
duced by condenser shocks given through 
the floor of a special apparatus (6) 1 to 
15 times at the moment of food taking. 
Four of the monkeys were similarly sub- 
jected from 1 to 30 times to the shock ex- 
periences and/or the sudden exposure to a 
toy rubber snake in the food box. As de- 
scribed elsewhere (6) these conflictual ex- 
periences produced acutely disruptive reac- 
tions followed by persistent neurotic 
aberrations such as apprehensiveness, pho- 
bias, altered feeding patterns, severe or- 


ganic dysfunctions, and disturbed social 
interactions. 
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Amnesia. In contrast to lesions in the 
amygdalas in the monkey, the mediodorsal 
thalamic nuclei in the cat and the orbito- 
frontal area in both species, ablations of 
either the anterior or posterior cingulate 
gyri produced very little or no impairment 
of preoperative learning as tested by our 
methods. 

Performance on Learned Problems. How- 
ever, the performance of the area 23 cats 
during their daily 20 trials on previously 
mastered problems became inconsistent and 
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Operative Procedures. Lesions were i 
placed by suction bilaterally in a sterile and 
open field operation with the animals under apl 
sodium pentobarbital anesthesia.* Arca 23 pre 
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erratic; cats with lesions in area 24 showed 
similar but lesser impairments. The mon- 
keys made only a few more errors after 
cingulotomy, although many of their re- 
sponses appeared precipitate and poorly 
timed. 

New Learning. The cingulotomized cats 
and monkeys mastered new problems with 
approximately the same speed but with less 
precision and efficiency than did normal 
controls. 

Motor Activity. After cingulotomy nor- 
mal patterns of feeding, play, and approach 
or avoidance of mates and human beings, 
became hurried or diffuse. Area 24 monkeys 
in particular were impatient about their 
turn in the experimental apparatus, fre- 
quently would not wait for the proper cues 
before attempting to work for their food 
rewards and showed other evidences of im- 
paired timing and efficiency. 

Motivation. Concurrently, area 23 cats 
seemed less motivated to work for food re- 
wards on simple as well as more compli- 
cated problems than they had been pre- 
operatively or as compared with a control 
group. The area 23 cingulotomized animals 
took longer for the daily 20 trials and sig- 
nificantly oftener (beyond the 0.001 level 
of confidence) would not finish a day’s run 
or would not work at all. The motivation 
of the area 24 cats seemed diminished on 
simple tasks and was low on more complex 
ones. The area 23 rhesus monkeys also 
showed a moderate decrease on simple tasks 
and more on complex ones; however, the 
three cynamologos monkeys and the area 24 
monkeys showed no change in motivation 
following ablation. 

Social Adaptations. The male cats with 
lesions in areas 23 or 24 showed considerable 
inter-cat aggression; area 23 cats were also 
more irritable toward human beings, al- 
though the area 24’s were only slightly so. 
Similarly, area 23 and area 24 monkeys 
showed respectively increasing interanimal 
irascibility, particularly in animals which 
had never adapted well to the laboratory. 


Aversive Responses. The cats with lesions 
in either cingulate area showed slightly 
lowered thresholds for startle and fear re- 
sponses. All the area 24 monkeys and the 
two rhesus monkeys with lesions in area 23 
likewise showed marked susceptibility to 
these responses. The thresholds of the three 
cynamologos monkeys were substantially 
raised; however, they were still low in com- 
parison with other monkeys since these ani- 
mals had made a poor preoperative adapta- 
tion to the laboratory and had shown ready 
startle and fear. 

Effects of Relative Isolation. During two 
periods of 3 or 4 weeks each the animals 
were kept continually confined to their 
home cages. For the cats this meant not 
only a lack of practice on learned tasks but 
a minimum of human contact and no direct 
access to other animals. The monkeys were 
similarly deprived of the daily routine of 
being brought to the laboratory but still 
had much of their usual contact with colony 
mates and man. On being retested after 
these intervals of isolation, all of the cats 
showed decreased consistency of perform- 
ance on learned problems from day to day, 
and in the area 23 cats some of this vari- 
ability persisted. The area 23 monkeys 
showed a slight and the area 24 animals 
a moderate increase in daily errors. All the 
animals showed diminished motivation to- 
ward working for food rewards for the en- 
suing 3 to 10 weeks, and in the area 23 
cats this effect was permanent. The cingu- 
lotomized cats after isolation were less 
friendly toward other cats and man and 
remained to some degree antagonistic. The 
area 23 monkeys were also slightly and the 
area 24 moderately more irritable after re- 
turning to the laboratory, but these effects 
disappeared with time. 

Maternal Behavior. One of the area 24 
monkeys gave birth to a male baby which 
she was allowed to keep and nurse for 7 
months. During the latter weeks of this 
period the baby made efforts to get its 
portion of plentifully available solid food, 
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particularly fruits, but the mother, instead 
of sharing such edibles with her offspring, 
seized almost all he had managed to obtain, 
even from his mouth. Nevertheless, she did 
not abuse the baby physically as had 
been the case with two amygdalectomized 
mothers, and whenever even familiar human 
beings came near, she would scream and 
grab up the infant. Yet she was not antago- 
nistic toward the experimenter after it was 
taken from her, nor did she show other 
signs of missing it as a majority of rhesus 
mothers do. The infant was retarded at least 
50 per cent in physical and motor develop- 
ment. 

Effects on Neurotic Patterns. Neurotic 
cats showed only slight reduction in appre- 
hensiveness and phobic responses after le- 
sions in either cingulate area, though the 
animals became a little more friendly to- 
ward other cats and human beings. The 
neurotic monkeys, in contrast to all our 
adult controls with lesions elsewhere in the 
brain, showed no significant postoperative 
changes in their neurotic patterns, with the 
exception that the three cynamologos mon- 
keys were considerably relieved of their 
generally disturbed behavior. On the other 
hand, as in the case of lesions elsewhere 
(7, 8, 10), all the animals were somewhat 
more amenable to retraining and other 
modes of influencing their neurotic aberra- 
tions. 

Resistance to the Postoperative Induction 
of Neuroses. The resistance to the induc- 
tion of neurosis measured by the number 
of traumas and the number of days neces- 
sary to produce ratings indicative of chronic 
neurosis was moderately lower for both 
groups of cats. It was slightly lower for the 
area 23 rhesus monkeys and three of the 
area 24’s, and markedly so for the cyna- 
mologos monkeys; however, no controls 
were available for this species and we 
would expect them to show less resistance 
on the basis of their poor adaptation to the 
laboratory and their somewhat inferior 
learning scores (8). However, one of the 
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area 24’s showed resistance far above the 
average for the normal group, and in one 
other case, unique in our quarter of a cen- 
tury of experimentation, we were not «ble 
to produce more than transient manifesta- 
tions of fear and moderate but persistent 
hyperalertness in a cingulotomized monkey 
after 6 months of effort. 


DISCUSSION 


Ward (15, 16) and Glees, Cole, and 
Whitty (2) reported that monkeys witl: le- 
sions in area 24 grew relatively tame, lost 
their fear of man and disregarded cage 
mates to the point of sitting or walking on 
them. Ward thought his operated monkeys 
were more “inquisitive” while Glees ef al. 
characterized their animals as more “rest- 
less and hyperactive.” Smith (12) also de- 
scribed increased “tameness” in his group 
of cingulectomized rhesus monkeys. Ken- 
nard (3), working with cats, reports as a 
result of cingulectomy a syndrome charac- 
terized by “confused, perseverative, obses- 
sive behavior, and a plastic tendency 
whereby the animal may be posed for long 
periods of time in bizarre position,” low- 
ered thresholds for rage reactions, and some 
elements of postural confusion. Barris (1), 
also working with cats, reported a similar 
picture. As we have pointed out elsewhere 
(7), such variable effects are attributable 
not only to variations in the site and ex- 
tension of the lesions, altered blood supply 
and other anatomic factors, but also to both 
the individual characteristics and the pre- 
and postoperative experiences of each ani- 
mal. 

Ward suggested that anterior cingulate 
ablation in man is equivalent to lobotomy 
since the operation separates the anterior 
cingulates from the anterior thalamic nv- 
clei much as the frontal areas are sepa- 
rated from the mediodorsal thalamic nuclei 
in lobotomy. Clinically Le Beau (4) and his 
group reported that in more than 50 pa- 
tients cingulectomy favorably affected ‘‘ob- 
sessive-compulsive” symptoms as wel! as 
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“intractable irritability, aggressiveness. . . 
violence and agitation, especially when as- 
sociated with chronic epilepsy ;” without the 
“elassical [postlobotomy] euphoric and 
careless behavior,” mental confusion or rest- 
lessness. Tow and Whitty (14) and Tow 
and Armstrong (13) found that cingulec- 
tomy reduced perseveration in both affec- 
tive and cognitive spheres and produced a 
general disinhibition (14) and “relief of 
tension” or loss of subjective apprehensive- 
ness persisting from 3 up to 18 months (13). 
Livingston (5) reported that a majority of 
his 55 patients showed a diminution of hos- 
tility and fear and striking alterations of 
mood toward pleasantness, contentment, 
normal affective tone and reactivity; these 
effects abated, but there was a tendency to 
reimprovement. Siris (11) also felt that the 
results of interrupting thalamocingulate 
projections were favorable. It is evident, 
then, that although these observers recom- 
mend cingulectomy in various conditions, 
each reports a somewhat different constella- 
tion of behavioral effects of varying dura- 
tion, indicating that even a preliminary 
assessment of the role of the cingulates can- 
not as yet be made. 


SUMMARY 


Nine cats and -11 monkeys were studied 
for from 3 to 12 months preoperatively for 
(a) spontaneous behavior (b) learning ca- 
pacity and (c) the neurotogenic effects of 
motivational conflicts. Ablation of cingulate 
areas 23 and 24 then produced the following 
results: 


1. Minimal amnesia for previous learn- 
ing, but increased incidence of error and 
impaired precision of acquiring new skills. 

2. A tendency to diffuse and precipitate 
activity. 

3. Diminished motivation, especially for 
initiating or completing goal directed tasks, 
with the exception of area 24 monkeys. 

4. Moderately increased aggressivity to- 
ward other animals and man. 


5. Lowered thresholds of startle and fear, 
except in three cynamologos monkeys. 

6. An accentuation of the effects of iso- 
lation in exacerbating the above reactions. 

7. In one instance, maternal preemption 
of food at the expense of a nursing baby. 

8. Minimal or no relief of phobic, regres- 
sive, socially maladaptive, and other aber- 
rant behavior in the neurotic animals, but 
with greater amenability to retraining and 
other therapy. 

9. Generally increased susceptibility to 
the reinduction of experimental neuroses, 
again with the exception that two area 24 
monkeys showed an increased tolerance to 
conflictual experiences and in one of these 
we were unable to induce a neurosis even 
after 6 months of effort. 

The theoretical and clinical significance 
of these findings is briefly discussed. 
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PATTERN, STABILITY AND CORRELATES OF PHOTIC- 
ELECTROENCEPHALOGRAPHIC ACTIVATION’ 


GEORGE A. ULETT, Pu.D., M.D., ann LAVERNE C. JOHNSON, Pu.D.? 


The increasing use of photic stimulation 
by psychiatric investigators during the past 
decade has emphasized the need for greater 
knowledge regarding the nature and varia- 
tion of the individual electroencephal- 
ographie (EEG) patterns of driving and ac- 
tivation and their stability over time. 
Earlier investigations were without benefit 
of an analyser and left open the question 
of whether photic driving was indeed a uni- 
versal phenomenon until Kooi (10) reported 
in 1957 that all 90 of his control subjects 
showed some driving. The significance and 
stability of photic driving over time how- 
ever warrents further exploration. 

Few studies have attempted to relate 
photic driving to resting EEG and clinical 
variables and these few studies have not 
shown consistent results. Some authors (13, 
15) have stated that the driving pattern is 
related to the predominant activity of the 
resting EEG. Early studies from our lab- 
oratory (21) and by Shagass (18) sug- 
gested a relationship between driving and/or 
harmonics at fast frequencies and the pres- 
ence of anxiety. Findings of Mundy-Cas- 


*Read before the Annual Meeting of the Society 
of Biological Psychiatry, Atlantic City, June, 1957. 
This report was completed under AF Contract 
Number AF 18(600)-927. It is one of a series of 
studies under R and D Project 21-37-002, De- 
velopment of Psychiatric Screening of Flying Per- 
sonnel, Department of Clinical Psychology, United 
States Air Force School of Aviation Medicine. 

We wish to express our appreciation to Dr. Saul 
B. Sells of the School of Aviation Medicine, Ran- 
dolph Field for his helpful suggestions in analyzing 
these data, to Dr. Warren B. Mills and Dr. Ulrich 
Jacobsohn, for their clinical assistance, and for the 
technical assistance of Margaret Johnson, R. N., 
and Mrs. Laverne C. Johnson, M. A. 

*Department of Psychiatry and Neurology, 
Washington University School of Medicine, St. 
Louis, Missouri and the Research Laboratory of 
Maleolm Bliss Hospital. 


tle (13) suggest that a greater following in 
the beta range and in the 2nd and 3rd 
harmonies is related to the temperament 
variable called primary functioning. Shagass 
(18) followed patients during psychother- 
apy and found shifts in the driving pattern 
that appeared related to the day-to-day 
changes in mood. Such fluctuations had been 
earlier suspected by Walter (25), and 
Mundy-Castle (14) reported results from 
a psychotic patient in whom an abnormal 
pattern induced by photic stimulation later 
disappeared after a course of insulin given 
together with psychotherapy. These latter 
studies would have had greater significance 
had more data been available on the sta- 
bility and reliability of driving and activa- 
tion patterns. 

Studies of EEG “activation” by photic 
stimulation have been of more clinical in- 
terest than photic driving. Here attention 
has been focused upon the appearance of 
slow, spiking or paroxysmal disorder in the 
EEG evoked by exposure to the flashing 
light. Usually the elicitation of such pat- 
terns is facilitated by repeated injections of 
a convulsant drug (Metrazol, Fazole, etc.). 
The smaller the amount of drug needed (7.e., 
the lower the “activation threshold”) the 
more likely is there a diagnosis of paroxys- 
mal disorder (4). The occurrence of such 
patterns, produced by light alone, without 
any drug would seem to imply the lowest 
possible threshold (4). Low thresholds have 
been reported to relate significantly not only 
to seizure disorder (4, 6, 11) but also to 
schizophrenia (2, 4, 8, 12) to hysteria (4) 
and to behavior disorders in children (14). 
However, we have observed that several 
healthy young males with no personal or 
family history of convulsive disorder have 
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had their first and only seizure induced by 
light alone (21). We also failed to corrobo- 
rate reports of a lowered convulsive thresh- 
old in schizophrenia (19). Both these 
findings have raised serious questions as to 
the significance of this type of activation. 
The present studies were conducted in 
order to increase our understanding of such 
phenomena as well as to establish for future 
studies, baseline data on the pattern and 
stability of photic driving of the EEG and 
of light induced activation. Some observa- 
tions on possible psychologic and physio- 
logic correlates are also presented, together 
with driving and activation data from a 
carefully selected psychiatric population. 


PROCEDURE 


SUBJECTS 


The subjects for the present study were 
the total freshman class of a local graduate 
school (N = 182, mean age 20.2, standard 
deviation 1.02). From this total group 50 
were selected for repeat examinations over a 
three-year period. The follow-up sample was 
selected with reference to degree of acti- 


TABLE 1 
Activation Response and EEG Classification 





Follow-Up 
roup 
N = 50 


Residual 
Group 


N = 132 








Activation Response 





Per 
cent 
76 
Questionable paroxysmal 16 
Paroxysmal 04 
Definitely paroxysmal 04 











EEG Classification 





Paroxysmal 
Mixed fast slow 
Low voltage fast 
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vation by photic stimulation and basic EG 
pattern. This was done by visual inspection 
of the records without the aid of a quanti- 
tative scale. The representativeness of the 
initial selection is indicated in Table 1. The 
cases are distributed on a five-point scale 
developed subsequently to measure dezree 
of activation and are also listed accorling 
to clinical EEG classification of resting 
record, prior to photic stimulation, reac by 
an experienced electroencephalographer. 


PHOTIC STIMULATION AND EEG EXAMINATION 


Photic stimulation was produced by a 
disk episcotister developed in our labora- 
tory. The light source was a Westinghouse 
projector lamp, 1000 watts, 120 volts (T- 
12 bulb, C-13-D filament) mounted in a 
16-mm. movie projector housing with in- 
ternal polished focusing reflector. The light 
beam was focused by a suitable condenser 
system to give a 30-inch circle of light on 
a thirty-six inch, flashed opal-glass screen 
located 4 feet from the light source. The 
one-inch aperture in front of the light 
housing was intermittently interrupted by a 
rotating aluminum wheel. The light dark 
ratio was 1:1. The frequency of stimulation 
could be varied at will from 3 to 33 flashes 
per second (f.p.s.). The intensity of light 
measured on the distal side of the opal glass 
screen was 200 foot candles centrally and 
fell roughly to 100 foot candles peripherally. 
All subjects were seated as close to the 
screen as possible, usually at a distance of 
6 to 12 inches. The whole visual field was 
thus filled with the light stimulus. 

A Gilson 8-channel electroencephalograph 
was used with conventional calibration and 
filtering. Scalp-to-scalp recording by means 
of needle electrodes was employed. The 
parieto-occipital electrode pair (which is 
the most critical for studies of response to 
photic stimulation) was carefully placed in 
an attempt to keep the location of the leads 
comparable from person to person and from 
trial to trial. The occipital lead was placed 
1 cm. above and 1 em. lateral to the inion. 
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The parietal lead was placed above the ex- 
ternal auditory meatus and lateral from the 
sagittal plane one third of the distance from 
the mid-vertex to the external auditory 
meatus. 

The EEG recording procedure was as 
follows: 

1. Ten minutes of resting record taken 
with eyes closed. 

2. Five minutes of resting record taken 
with eyes open. 

3. Photic driving survey (with eyes open) 
consisting of a 40-second exposure, with a 
40-second interval between each exposure, 
to each of the 24 different frequencies (3, 
3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 8, 9, 10, 11, 12, 
13.5, 15, 16.5, 18, 20, 22, 24.5, 27, 30, 33). 

4. EEG recordings during hyperventila- 
tion. (This section is not analyzed in this 
report.) 

The brain wave activity recorded from the 
right parieto-occipital leads was electron- 
ically analyzed, and representative strips 
from this record were selected in a prede- 
termined fashion for measurement. The ana- 
lyzer used has been described elsewhere 
(23). This analyzer yields a profile of the 
amount of activity at each of 24 frequencies 
within a 10-second interval. The pen de- 
flection at each frequericy is proportional to 
the average microvoltage at that frequency 
multiplied by the percent time occurrence 
of that frequency in the 10-second interval. 

The following strips were selected for 
measurement: (1) six consecutive 10-second 
strips of eye-closed resting (7.e., the last 
minute of artifact free recording; (2) four 
consecutive strips from the recording taken 
with eyes open (this was used as a base- 
line against which the effect of photic stimu- 
lation was evaluated) ; (3) four consecutive 
strips for each of the frequencies in the 
driving survey. 

These analyzer data were used in com- 
puting the basic driving profiles, the re- 
lationship of spontaneous activity to photic 
driving and in the study of stability of 
response to photic stimulation. Photic driv- 
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ing is defined in this paper as the amount 
of cortical activity present during photic 
stimulation minus the spontaneous activity 
recorded during a resting period (1.e., the 
increment of activation produced during the 
period of stimulation). Thus three EEG 
measures will be referred to in this paper, 
resting EEG, photically stimulated EEG, 
and driving, which is the difference between 
the resting and photically stimulated EEG. 
The subjects’ eyes were open both at rest 
and during stimulation. 


RESULTS 


A. PATTERNS AND STABILITY OF PHOTIC DRIVING 


As these data have been presented in 
detail elsewhere (9) only a summary will 
be presented here. Photic driving was found 
to be a common response seen in all subjects 
at some frequencies. The median curves for 
basic driving (driving at flicker frequency) 
and second, third and fourth harmonic 
driving curves are presented in Figure 1. 
The basic driving profile indicates that 50 
per cent of the group exhibit a definite one 
to one driving response (8 mm. or greater) 
at all frequencies between 5 to 30 c.p.s. The 
curve for the first quartile, not shown in 
Figure 1 but presented earlier (9) indicate 
that 75 per cent show a driving response be- 
tween the frequencies 8.5 and 24 ¢.p.s. which 
suggests that between these frequencies is 
the best range for study of photic driving. 
The peak response occurs in the region from 
8 to 10 c.p.s. Relatively few individuals have 
one to one driving at the very low frequen- 
cies (below 4 c.p.s.). The value taken here 
to indicate a significant driving response 
(i.e., 8 mm. pen deflection) is, of course, 
arbitrary but it is doubtful whether any- 
thing less than this could be detected in the 
unanalyzed EEG. 

Not only do the low frequencies not re- 
spond, in general, to direct stimulation but 
activity at these low frequencies appears 
actually to be somewhat suppressed in many 
cases by flicker at a higher frequency. Thus 











the sub-harmonics of frequencies up to 
about 15 ¢.p.s. are in general negative for 
more than 50 per cent of the sample, indi- 
cating that there was more activity in the 
basic eyes-open EEG recording in the 
frequencies 3 to 7.5 c.p.s. than occurred when 
these frequencies were sub-harmonics of the 
flicker frequencies. 

Third and fourth harmonic responses 
(Figure 1) do occur in some people at most 
frequencies. However, it is interesting that 
flickering at 3 and 3.5 c.p.s. produces prac- 
tically no response at 9 and 10.5 c.p.s., the 
frequencies most likely to respond to one- 
to-one driving. It may be noted from Figure 
1 that, in general, there is no tendency for 
any one frequency or group of frequencies 
to exhibit both peak one to one and har- 
monic responses. The peak response for one 
to one driving is around 10 c¢.p.s., that for 
second harmonics is about 13 ¢.p.s., and for 
third harmonics is around 24 c¢.p.s. To be 
consistent with the resonant theory of driv- 
ing, the peak harmonic responses should 
have been at 20 c.p.s. and 30 c.p.s. An ex- 
amination of individual records also reveals 
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no trend toward consistently greater respon- 
sivity at certain frequencies. However, there 
is a tendency for those who show the greatest 
one to one driving at high frequencies to «so 
have the most average fourth harmonic re- 
sponse. Thus average driving in the region 
15 to 22 ¢.p.s. is correlated 0.28 with fourth 
harmonic driving at lower frequencics of 
stimulation and average driving from 24.5 
to 33 c.p.s. is correlated 0.37 with the ap- 
pearance of fourth harmonics. 

While Figure 1 gives some idea of the pat- 
tern of median driving response at each [re- 
quency, it does not reveal much about the 
individual driving pattern. For example, :n 
individual might show a high response at low 
frequencies and very little in the alpha re- 
gion. In order to investigate further the pat- 
tern of one to one driving, the responses for 
each person in the ranges 3 to 4.5 e.p.s., 5 
to 7 c.p.s., 8 to 13.5 ¢.p.s., 15 to 22 ¢.p.s., 
and 24.5 to 33 c.p.s., were summed separately 
and averaged yielding a profile of the ac- 
tivity in five frequency ranges. Since these 
values were highly skewed over the sample, 
a square-root transformation was used 
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(\/x + 5) to obtain the inter-correlations. 
The matrix of intercorrelations is presented 
in Table 2. It may be noted that adjacent 
regions, with the exception of the 8 to 13.5 
and 15 to 22 c.p.s. regions, are highly corre- 
lated, whereas none of the other correlations 
differ significantly from zero. Thus knowing 
that an individual drives relatively high in 
the alpha range indicates nothing about his 
driving in the low or high frequency ranges 
and relatively little about his driving in the 
range from 15 to 22 ¢.p.s., although it is 
likely that he also drives fairly well in the 
range from 5-7.5 ¢.p.s. The low correlation 
between the alpha and beta ranges was not 
too surprising since review of the individual 
records had suggested that most people had 
maximum driving in one or the other range 
rather than in both. 

Using the profile of driving in the five 
frequency bands indicated above, all 171 in- 
dividuals were categorized according to the 
region or regions in which they showed maxi- 
mum driving. The criterion used was that 
the activity be at least 50 percent higher 
than that in the remaining regions. It was 
found that 54 individuals or 31.6 per cent 
drive distinctly more in the 8 to 13.5 ¢.p.s 
range; 21 or 12.9 per cent in the 15 to 22 
¢.p.s. range; while 19 or 11.1 per cent drive 
about equally in. both ranges. For the re- 
maining 45 per cent of the profiles, 10 per 
cent drove about equally in the three ranges 
5 to 7,8 to 13.5 and 15 to 22; 7 per cent in the 
ranges 5 to 7 and 8 to 13.5; 5.3 per cent in the 
ranges from 8 to 33 ¢.p.s.; 5.3 per cent from 5 
to 33 c.p.s. and 4.1 per cent in the range from 
15 to 33 ¢.p.s. The remaining profiles were of 
various miscellaneous types. 

As the exact relationship of photic driving 
to spontaneous cortical activity was still in 
question (13,15), the relationship between 
resting and driving activity was investigated 
for 120 subjects. Both eyes closed resting 
and eyes open resting activity were com- 
pared with photic driving with eyes open. 
These data are presented in Table 3. The 
results of these analyses revealed that the 





TABLE 2 


Intercorrelations of Average One-to-One Driving 
in Five Frequency Ranges (N = 80) 





3-4.5| 5-7 8-13.5 | 15-22 | 24.5-33 
C.p.s.| C.p.s. | C.p.s. | C.p.s. | C.p.s. 



































3to 4.5 ¢.p.s. 0.53 | 0.14 | 0.06 | 0.12 

5to 7 e.p.s. 0.50 | 0.20 | 0.00 

8 to 13.5 c.p.s. 0.24 | 0.08 

15 to 22 ¢.p.s. 0.54 

TABLE 3 

Relationship of Resting EEG Record to Driving 

Driving vs. Driving vs. 

Frequency Bands Resting Eyes Resting Eyes 
Closed Opent 
Total activity......... 0.10 0.26 
| Serer 0.28 0.24 
Be io acish aah ad suce os 0.12 0.21 
Spe ene wee 0.07 0.23 
16D tO DD. .......6 0.6005 0.07 0.19 
DID GR soins caro cue sacs 0.02 0.04 











* Pearson correlation N = 120. 
tT Rho correlation N = 40. 


amount of spontaneous activity at a given 
frequency has little relationship to the 
amount of driving at that frequency. 

As our driving scores were based on ac- 
tivity evoked during photic stimulation 
minus activity during the eyes open resting 
period, the question was raised whether this 
was not equivalent to subtracting a constant 
which, if left in, might account for the re- 
ported correlations between spontaneous ac- 
tivity and photic driving. We re-analyzed 
our data and found that if the spontaneous 
activity was not subtracted from activity 
during photic stimulation, there was a low 
but significant positive relationship between 
the two measures (r = 0.39). The correlation 
was higher if both resting activity and ac- 
tivity during photic stimulation were re- 
corded with eyes closed (r = 0.62). Thus 
when one subtracts the resting pattern from 
activity during photic stimulation, he is no 
longer able to predict from the amount of 
activity seen in the basic EEG the amount 
of driving that will occur. 

Of particular interest was the significant 


158 


negative correlation —0.55 N = 16, when a 
comparison was made of resting EEG ac- 
tivity in the alpha region with eyes closed 
and driving in the alpha region with eyes 
closed. That is when resting EEG activity in 
the alpha region was subtracted from ac- 
tivity during photic stimulation a negative 
relationship existed between the amount of 
driving and amount of resting EEG activity. 
This negative relationship suggests an upper 
limit of cortical responsivity. Thus when 
there is a large amount of resting alpha ac- 
tivity you will get little increase due to 
photic stimulation, but conversely when 
there is little resting alpha activity there will 
be room for greater response to photic stimu- 
lation. 

Our study was concerned not only with the 
pattern of driving but also with the stability 
of these patterns over time. An estimation of 
the relationship for each subject was ob- 
tained by use of an intraclass correlation 
technique outlined by Ebel (3). For the 47 
subjects examined over three trials, records 
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being taken over a nine month period, the 
range of intraclass correlations was from 
minus 0.23 to plus 0.86 with a median r of 
0.49. Five of the intraclass correlations were 
not significant. As in other measures of 
photic driving, marked individual differ- 
ences also are found here. Some individuals’ 
driving profiles are highly stable from trial 
to trial while others are very unstable. 

In Figure 2 are presented the median 
driving responses of the three trials. As can 
be seen the shapes of the profiles are quite 
similar even though they differ as to height. 
Thus when the individual variability is 
eliminated the shape of the driving profile 
for the group is highly similar from trial to 
trial. 

While we have found that the shape of the 
driving profile was definable and consistent 
over a period of time, the amount of total 
driving and driving at most frequencies 
varied significantly for both groups and in- 
dividuals from trial to trial. While we are 
unable at this time to offer an adequate ex- 
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Fig. 2. Stability of photic driving. Median driving responses of three trials. 
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planation for the variability in amount of 
driving from trial to trial it is of interest that 
the lowest amount of activity was found in 
the initial record. Previous work from this 
laboratory suggested that tension serves to 
lower the driving response (20). It would 
seem likely that these subjects were most 
anxious during their first exposure to photic 
stimulation in a strange laboratory setting. 


B. QUANTIFICATION AND DISTRIBUTION OF 
PHOTIC ACTIVATION 


In addition to a quantitative measure of 
photic driving, a qualitative evaluation of 
the amount, degree and types of activation 
patterns was secured on the above sample 
plus a second rerun for the total sample. 
Analysis of photic activation in this section 
is based on the initial record of the total 
sample N = 182, and a second record on the 
total group remaining in the second year, 
N = 159. Forty-four subjects examined 
nine times over the three-year period will 
be reported in section D. Drop outs were due 
to change of vocational interest or scholastic 
reasons. 

It is of obvious importance to clearly and 
as objectively as possible define what is 
meant by “photic activation” of the EEG. 
When the present research project was 
planned we spoke strictly in terms of the 
production of “paroxysmal” patterns, and in 
our initial study of the data one of us clas- 
sified the records as paroxysmal, question- 
ably paroxysmal, or nonparoxysmal. As fur- 
ther observations were made, a number of 
subjects were seen to have their records 
altered in such manner as to give a degree 
of irregularity that suggested “paroxysmal 
activity” yet was not exactly one of the 
seizure patterns seen in persons with epi- 
lepsy. Phenomena at first considered of pos- 
sible clinical significance later were felt to 
be only complex rhythmical patterns result- 
ing from a following of the light by brain 
potentials. Apparently other laboratories 
have encountered similar difficulties in clas- 
sification as, for example, Schwab (16) 


called abnormal any response in which 
driving apparently spread from the occipital 
lead and was at double the amplitude of the 
resting pattern. A review of the literature 
(22) revealed that the flicker-Metrazol end- 
point was similarly difficult to delineate and 
was defined differently by several separate 
laboratories. 

With such consideration in mind, and fol- 
lowing repeated examination of our own 
data, we attempted to code our records ac- 
cording to the criteria shown in Table 4. A 
rating of 1 (no activation) to 5 (extreme ir- 
regularity, paroxysmal) was given for each 
of 24 stimulation frequencies making a total 
of 24 ratings for each record. These criteria 
have been used by two electroencephalo- 
graphically experienced raters who made 912 
ratings of individual stimulus exposures (38 
subjects, 24 frequencies each) and obtained 
an inter-rater reliability of 81 per cent. Few 
ratings differed more than one point and 
these were usually in the middle of the scale. 
On rerating the judgments of 288 ratings 
(12 subjects) the individual raters had a re- 
liability with themselves of 86 per cent and 
88 per cent. These re-ratings were separated 
by a period of at least two months and by the 
rating of at least 40 other records. Thus it 
appears that the scale is of sufficient ob- 
jectivity to reliably assess the records taken 
during repeated photic stimulation experi- 
ments. 

On the basis of the number of 1, 2, 3, 4, or 
5 ratings received a procedure was devised 
which would allow each record to be placed 
into one of four categories: no activation, 
moderate activation, marked activation, and 
extreme activation (paroxysmal). In addi- 
tion this procedure had to lend itself to easy 
statistical manipulation, and allow for full 
use of all 24 ratings. Simple weighting of 
each of the five points on the scale was not 
possible as the scale is not an equidistant 
interval scale. That is, a single five rating 
is felt clinically to be indicative of a marked 
paroxysmal record while 12 three ratings are 
felt to be necessary before a subject’s record 
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TABLE 4 


Classification of ‘‘Activation’’ Patterns Induced 
by Intermittent Photic Stimulation 





1. No irregularity 
Classify as regular those sections: 

(a) In which groups of waves of similar am- 
plitude and frequency occur in trains 
without marked changes between. 

(b) Those sections in which groups of waves 
of slightly dissimilar (1 or 2 units) fre- 
quency occur for major part of record. 

2. Slight irregularity 
To classify a section as slightly irregular con- 

sider the following: 

(a) No persistent clearly defined frequency is 
observable, or several different count- 
able frequencies of greater than 1 to 2 
unit change are seen. 

(b) The wave forms are of moderate com- 
plexity, some sine configurations are 
seen. 

3. Moderate irregularity 
To classify a section as moderately irregular 

consider the following: 

(a) Predominantly non-sine wave configura- 
tions are seen. 

(b) Subsequent waves are generally dissimi- 
lar in frequency and amplitude from 
the preceding waves. 

(c) Sharp changes in amplitude are seen. 

4. Marked irregularity 
Classify as markedly irregular those sections 

in which waves of at least 100 uv are seen, 
at least twice the background activity. At 
least one definite classically abnormal wave 
pattern is seen. 

5. Extreme irregularity 
Classify as extremely irregular those sections 

in which classically abnormal or paroxys- 
mal wave forms are seen for at least one 
second’s duration. The extremely disturbed 
activity is over four times the background 
activity or over 150 uv. 

General Considerations: 

1. In the situation in which a flicker frequency is 
repeated or two or more classifications might 
be identifiable within a 40-second strip at a 
given frequency, the highest rating will be 
assigned. 

2. “Classically abnormal wave patterns’”’ in 4 and 
5 are defined as spike and wave, single spike, 
successive spikes, etc. 

3. The situation in which alpha patterns come and 
go will ordinarily be classified as regular if 
alpha persists over the major part of the 
strip. 





could be classified as questionable. Any 
weighting system, therefore, must weight 
each step on the rating scale according to its 
clinical significance. A geometric weighting 
system with a base of three in which a rating 
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of one is given a weight of 1; a two rating 
a weight of 3, a three rating a weight of 9, 
a four rating a weight of 27 and a rating of 
five a weight of 81 seemed appropriate. Work 
to date indicates that such a weighting sys- 
tem is indeed feasible. The reliability be- 
tween the two raters for 38 records computed 
from weighted scores is 0.85. That the 
weighted scores adequately reflect the clini- 
cal evaluation of the records is indicated by 
the mean weighted score of 82.0, for those 
classified as no activation by clinical evalu- 
ation, 177.6, for the moderate activation 
group, 235 for the marked activation, and a 
mean weighted score of 429.6 for the marked 
paroxysmal group. The range of scores found 
to date is from 50 to 930 with skewing to- 
ward the low end of the distribution. This 
skewing would be expected as the predomi- 
nant response is no or slight activation to 
photic stimulation. 

All analyses of pattern and stability of 
photic activation and the relationship of 
photic activation to other variables are 
based on these weighted scores. From the 
distribution of scores and clinical evaluation 
the following cutting points were used for 
dividing the subjects into the four activation 
groups; 24 to 139 no activation, 140 to 209 
moderate activation, 210 to 279 marked ac- 
tivation, and a weighted score of 280 or 
above was classified as extreme activation 
(paroxysmal). 

Before presenting the distribution of ac- 
tivation patterns, of interest is the distri- 
bution of 1, 2, 3, 4 and 5 ratings over each 
of the 24 flicker frequencies. This distribu- 
tion is graphically presented in Figure 3. As 
1 and 2 ratings occurred in equal number at 
all frequencies and indicate no or only slight 
activation they were not plotted. Three and 
four ratings can also occur at any frequency 
but marked activation (4 ratings) are most 
often found above 8 c.p.s. Extreme activa- 
tion (5 ratings) were never found below 11 
c.p.s. with the majority occurring at 13.5 
and 15 ¢.p.s. 

In Table 5 is the distribution of activation 
patterns for the original and repeat records 
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Fic. 3. Distribution of activation ratings at each frequency for 3-4-5 values (N = 181). 


for the total sample. The distribution of ac- 
tivation patterns for-the two records is 
highly similar with the majority of the sub- 
jects showing no activation and only a small 
percentage showing marked or extreme ac- 
tivation. These findings are very similar to 
those of Mundy-Castle (13). Using a sample 
of 154 young normal adults, mean age 22 
years, he reported only six (3.9 per cent) 
abnormal records and five (3.25 per cent) 
questionable records. The records he rated 
as abnormal all displayed typical polyspike 
or wave spike epileptic characteristics, ac- 
companied either by violent myoclonic jerks 
or slight twitches of the upper extremities 
and face or eyes in all but one subject. 


C. STABILITY OF PHOTIC ACTIVATION 


Before any measure, psychologic or phys- 
iologic, can be used as a reference dimension 
to relate to other variables its stability over 


TABLE 5 
Distribution of Photic Activation Patterns 





Per cent 





Type of activation record one (N = 

182) 

No activation . 

Moderate activation 

Marked activation 

Extreme (paroxysmal) activation. 
Record two (N = 159) 

No activation 

Moderate activation 

Marked activation 

Extreme (paroxysmal) activation. 











time, (reliability) must first be examined. 
If it remains consistent over time than any 
single measure may be taken as representa- 
tive and used as a reference dimension. If 
found to fluctuate from record to record, 
then the important question becomes is this 
fluctuation logically related to changes in 
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the subject or environment or are these 
changes due to chance and seemingly unex- 
plainable. 

Stability of activation patterns for the 
159 subjects seen twice was examined by: 
(1) correlating the total activation scores 
obtained by each subject on records one and 
two; (2) by tabulating the subjects who re- 
mained in the same category, 7.e., no ac- 
tivation, moderate activation, etc., on both 
records; and (3) by noting the types of 
shifts that occurred. 

As the distribution of scores was skewed 
toward the no activation end, square root 
transformation was obtained and the Pear- 
son correlation coefficient between records 
one and two was obtained from these log 
scores. This correlation coefficient was 0.69 
which is statistically significant (beyond 
0.01) from zero. Thus in this group, response 
to photic activation is highly stable from 
one record to another. 

Examination of the individual records re- 
vealed a similar high degree of consistency. 


From Table 6 it can be seen that 75.4 per 
cent of the subjects remain in the same cate- 
gory on both records. The greatest stability 
is in the no activation and extreme activa- 
tion groups. Of the 216 records classified as 
no activation on either one or both records, 


TABLE 6 


Distribution and Types of Change of Photic 
Activation over Two Records (N = 1859) 





N_ {Percent 





Subjects showing 
No activation both trials 108 
Moderate activation both trials. . 8 
Marked activation both trials... . 0 
Extreme (paroxysmal) activation 

both trials 

Types of change 
No activation to moderate* 
No activation to marked 
No activation to extreme 
Moderate activation to marked. . 
Moderate activation to extreme. . 
Marked activation to extreme.... 











* Change not necessarily always from trial 1 to 
trial 2. Indicates type of change only. 


87.4 per cent showed no change, and of the 
13 records showing extreme activation 61.5 
per cent showed no change. Only 32.7 per 
cent of 49 records classified as moderate 
activators remained the same on both rec- 
ords. No marked activators were foun: to 
be consistent on both trials. The grestest 
number of changes were from no activation 
to moderate activation, only 5 records 
changed from no activation to marked ac- 
tivation and but one record changed from no 
activation to extreme activation. 

In summary, most subjects show no ac- 
tivation response to photic stimulation while 
only a small per cent (4.4) show a paroxys- 
mal cortical response. Both responses are 
fairly consistent with the no activation 
group being most stable. Records classified 
as indicating moderate or marked activation 
tend to be least stable. 


D. STABILITY OF ACTIVATION OVER THREE 
YEARS, NINE RECORDS 


As indicated earlier, 50 subjects were fol- 
lowed over a three year period. Nine records, 
taken three months apart, were obtained on 
these subjects. The degree of relationship 
among the nine trials was estimated by use 
of an intraclass correlation coefficient com- 
puted from the activation score for each 
record. This correlation was 0.85 which indi- 
cates a high degree of consistency over the 
nine records for this group. This stability is 
further illustrated in Table 7 which indi- 
cates that 50.0 per cent of the records were 
placed in the same activation category on 
seven or more of the nine trials. No subject’s 
record showed more than 5 shifts over the 
nine trials. 

In Table 8 are listed the types of changes 
from one trial to another. Again those rec- 
ords classified as showing no activation are 
found to be the most stable. One subject’s 
record was classified as an extreme activator 
on eight of the records and a marked activa- 
tion on the ninth. Among the other individ- 
uals there was considerable shifting from 
category to category. In four subjects, shifts 


— oOo Co Ss 


—- &* = oo 





t the 
615 
per 
erate 
rec- 
id to 
atest 
ition 
ords 
| ae- 
in) no 


P 


) ac- 
vhile 
Xs- 
; are 
ition 
‘ified 
ition 


HREE 


 fol- 
ords, 
d on 
ship 
r use 
com- 
each 
indi- 
r the 
ty is 
indi- 
were 
y on 
ect’s 
r the 


nges 

rec- 
1 are 
ect’s 
rator 
tiva- 
ivid- 
from 
hifts 


PHOTIC-EEG ACTIVATION 


occurred from no activation to a paroxys- 
mal response. An example of such an un- 
stable record is presented in Figure 4. 

When the mean scores for the nine trials 
are examined in Table 9, an interesting, but 
as yet unexplainable, trend is noticed. The 
mean scores for trials one, four and seven 
are lower than the other six. These three 
trials are the first trial of each school year 
and while record 7 is the only one signifi- 
cantly different t = 2.69, from the last re- 
cord of the year the trend is unmistakable. 
The same factors that worked to reduce the 
amount of photic driving on record one may 
be operating here. However, if this be ten- 
sion and situational anxiety it should have 
disappeared by the third year and after six 
similar records. 


E. RELATION OF PHOTIC DRIVING AND PHOTIC 
ACTIVATION TO OTHER VARIABLES 


To gain further understanding of the cor- 
tical response to photic stimulation, photic 
driving and activation were related to rest- 
ing EEG classification, psychiatric and neu- 
rological history and examination, certain 
physiological variables, and a battery of 
psychological tests which purport to measure 
feelings of dysphoria or anxiety. In addition 
to this relatively psychologically homoge- 
neous sample of -graduate students, photic 
driving and activation were also investigated 
in a carefully selected psychiatric sample. 

1. Relation to resting EEG. The total 
amount of photic driving over the 24 fre- 
quencies was computed for subjects with 
normal resting EEG records, N = 148, and 
for those with other than normal records, 
N = 34. The resting records were read by a 
certified electroencephalographer. The mean 
driving scores for the two groups were 413.6 
and 380.6 respectively. Difference between 
the two are not significant t = 0.86. 

Like Mundy-Castle (13) we also found no 
relationship of degree or types of photic ac- 
tivation to resting EEG. The number of each 
type of activation pattern occurring in var- 
ious resting EKG classifications is presented 


TABLE 7 


Stability of Activation over Three Years, 
Nine Records (N = 44) 





N Per cent 





Same category 9 trials* 
Same category 8 trialst 
Same category 7 trials 
Same category 6 trials 
Same category 5 trials 
Same category 4 trials 











* All classified as no activation. 
t One classified extreme activation, 7 no acti- 
vation. 


TABLE 8 


Types of Changes over Three Years, 
9 Records (N = 44) 





Type of Change 





No change* 

No activation to moderatet 
No activation to marked 
No activation to extreme 
Moderate to marked 
Moderate to extreme 








* All classified as no activation. 

t Indicates that one or more of the nine records 
were classified as a non-activator and one or more 
as a moderate activator. 


in Table 10. Resting normal records may 
show extreme paroxysmal response to flicker 
and paroxysmal resting records may show 
no deviant response to flicker. The resting 
EEG was also given a rating of 1, 2,3,4 or 5 
using the same scale used for classifying the 
activation response. There was no resting 
rating greater than 3 and there was no re- 
lationship of the resting EEG rating to the 
ratings given to the EEG activity during 
flicker. Thus the resting EEG does not seem 
to be an important predictor of response to 
flicker. 

2. Relation to psychiatric and neurologic 
history and examination. The 50 subjects 
being followed over the three-year period 
were given a thorough neurologic and psy- 
chiatric examination by a neuropsychiatrist 
certified by the Board in both specialties. 
Because of the nature of the sample no gross 
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Fic. 4. Right parietal-occipital tracing of response at 12 f.p.s. illustrating variability of response 


or one subject over three-year period, nine records. 


TABLE 9 


Photic Activation Score Means, and Standard 
Deviation for Each of Nine Records 
(N = 44) 


Mean 





Trials Standard Deviation 





122.1 
154.5 
165.1 
122.0 
144.8 
145.7 
108.9 
132.1 
146.6 


88.3 











* First record of each school year. 


neurologic or psychiatric pathology was 
found. Thus the negative findings of no re- 
lation of photic activation to history of mild 
concussion, migraine and headaches does not 
answer the question of what would be the 
response to photic stimulation in patients 


TABLE 10 


Relationship of Basic EEG Classification 
and Photic Activation 





No Acti- -~ a 
vation al 
vation | vation 


Extreme 
Acti- 
vation 


EEG Classification 





Normal (N = 148) 
8 
S. (N = 2 
2 


119 19 
1 


Paroxysmal (N = 
2 
Mixed fast slow 


Low voltage fast 




















with gross brain damage or dysfunction. One 
subject with hereditary nystagmus and 
tremor had the highest activation score of 
the total group, 930, indicating a paroxysmal 
response. This response was very consistent 
over the 9 trials only once dropping to 
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“marked activation.” Mundy-Castle (14) 
did not include any organics in his study 
but reports that marked abnormalities have 
been evoked in isolated cases of suspected 
pituitary tumor, diffuse degeneration of the 
brain, and cerebral arteriosclerosis probably 
involving basal structures. Kooi (10), in a 
study of 100 brain-damaged patients, found 
a reduced responsiveness to photic stimula- 
tion, broad triphasic response to slow rates 
of stimulation and infrequent myoclonic re- 
sponses. 

In our group there was no relation of ac- 
tivation to a family history of “nervousness” 
or the presence in the subject of what was 
labeled “‘mild anxiety.” 

3. Relation to psychologic tests. The Cor- 
nell Medical Index, Cornell Word Form, 
Taylor Anxiety Scale, Depressed Affect 
Seale, and Annoyance Test were given to 
each of the subjects at each repeat EEG ex- 
amination for the first five records of the 
study. These test scores were transformed to 
standard scores with a constant of 10 added 
to eliminate negative values. A composite 
anxiety score based on the records over the 
five trials was computed for each subject. 
The scores were computed so that a com- 
posite score of 10 or above indicated above 
average anxiety and a score below 10 indi- 
cated below average anxiety with reference 
to the total group. 

Total photic driving, amount of driving 
in the 5 frequency bands (3 to 4.5, 5 to 
7,8 to 12, 13.5 to 20, 22 to 33), stability of 
driving, photic activation and stability of 
photic activation were compared for the 10 
most anxious and 10 least anxious subjects 
based on the psychology test scores. No dif- 
ferences between the most anxious and least 
anxious subjects were found for any of the 
driving or activation measures. Anxiety, as 
measured by these tests, is not related to 
response to photic stimulation. 

Resting blood pressure and pulse rate were 
not related to photic activation nor were 
there any significant changes in these two 
measures during flicker. 


F. RESPONSE TO FLICKER IN A PSYCHIATRIC 
SAMPLE 


As part of a larger study of schizophrenia 
30 carefully chosen (3 of 4 psychiatrists had 
to agree on the diagnosis) schizophrenics and 
23 nonschizophrenics (primarily neurotics 
and sociopaths) were examined using the 
same procedures. Patients with head injury 
or with a history of seizures were excluded. 
Photic activation records were available for 
both groups, but because of recording diffi- 
culties photic driving data was available for 
only 18 of the schizophrenics and 10 non- 
schizophrenics. 

Both the schizophrenic and nonschizo- 
phrenic samples showed more marked or ex- 
treme activation during flicker than did the 
seminary sample. Seven (23.3 per cent) 
schizophrenic patients, and 6 (26.1 per cent) 
nonschizophrenic patients had marked or ex- 
treme activation responses while only 16 
(8.8 per cent) of the graduate students had 
marked or extreme responses. The difference 
between the students and patients is sig- 
nificant beyond the 0.05 level, t = 2.53. As 
the students were not comparable with re- 
spect to age, socio-economic status or IQ, 
no definitive claims are made. However, the 
differences with respect to these variables 
will probably be found wanting as an ex- 
planation of the cause for the greater acti- 
vation response in the psychiatric group. 

There was no difference between the psy- 
chiatric and student groups with respect to 
1:1 photic driving or second or third har- 
monic driving response. 

There have been many reports that acti- 
vation by flicker was indicative of a low 
convulsive threshold and patients with a his- 
tory of seizures have tended to show more 
abnormal responses to flicker than a control 
group (6, 14). As the convulsive threshold 
for each of our psychiatric patients was 
carefully measured by a technique developed 
in our laboratory (22), it was possible to re- 
late the activation response to flicker with 
convulsive threshold. As the convulsive 
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threshold and activation response to flicker 
did not differ significantly for the schizo- 
phrenic and non-schizophrenic group, com- 
parison of activation and convulsive thresh- 
old is based on the combined psychiatric 
sample. Chi square analysis based on 45 
patients for which both threshold and ac- 
tivation scores were available indicated a 
significant negative relationship between the 
two measures (X?7.5, contingency coefficient 
— 0.38, p. 0.01). Patients with a low con- 
vulsive threshold showed significantly more 
activation to flicker. These results support 
the belief that marked or extreme activation 
to flicker are related to a low convulsive 
threshold. 


DISCUSSION 


The above investigation utilizing an elec- 
tronic EEG analyzer has presented a clearer 
picture of the EEG reaction to photic stimu- 
lation than heretofore available. First as 
regards the EEG driving response to photic 
stimulation, it has been clearly shown that 
in this sample photic driving is a universal 
phenomenon. The peak response is usually 
in the alpha region and although this would 
seem to imply that the amount of activation 
at any driving frequency is directly related 
to the amount of activity in the resting rec- 
ord, such is actually not the case. Earlier 
studies to this effect may have been so in- 
terpreted as a result of failure to subtract 
the resting activity from the total activity 
seen during the period of photic stimulation. 

It was noted that the greatest amount of 
both driving and activation occurred in the 
range above 9 c.p.s. A clear explanation for 
this is not available but Gastaut (5) states 
that flashes of 15 to 20 c.p.s. fall primarily 
in the period of facilitation and hence serve 
to recruit new neural units to activity. 

Our results seem to suggest that activity 
induced by photic stimulation is not simply 
an augmentation of brain activity seen at 
rest, but rather may bring into play brain 
units not usually functioning to produce the 
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eyes open resting electroencephalogram. Ina 
few cases seen in our laboratory however, 
and from data presented by Brazier (1) it 
has been shown possible, by photic stiinu- 
lation, to apparently increase the activity at 
a certain frequency at the expense of recuc- 
ing activity in an adjacent frequency. ‘This 
would imply the ability of neural units to 
shift their frequency response. Our data from 
photic stimulation with eyes closed sugg:sts, 
in addition, that there is an upper limit of 
cortical responsitivity beyond which individ- 
ual neuron units cannot respond. Such indi- 
vidual modes of brain response to light stim- 
ulus must certainly reflect characteristic 
patterns of brain organization which may 
well relate to behavioral patterns and sug- 
gest that photic driving may well add a new 
parameter to EEG investigation that war- 
rants further study regarding psychologic or 
physiologic correlations. 

Fluctuations in the amount of driving re- 
sponse were clearly evident in many sub- 
jects followed at three month intervals. Our 
failure to find obvious relationships with 
gross psychologic or physiologic variables 
leave, still open, the question of possible 
correlations. Although Shagass was able to 
relate such quantitative changes to day to 
day fluctuations in mood of psychiatric pa- 
tients, introspective observations from our 
students, not in therapy, failed to show such 
relationship. It is of course possible that 
more sensitive personality measures would 
have confirmed Shagass’ findings. 

Similar fluctuations of the activation re- 
sponse are even more puzzling for the spo- 
radic occurrence of photic induced deviant 
EEG activity in this effectively functioning 
and healthy group is difficult to explain in 
terms of the usual view of such cortical dys- 
function as being indicative of brain path- 
ology. In only the one control subject with 
signs of hereditary brain disorder was 
marked or extreme activation apparent 
throughout the nine records. On the other 
hand six other control subjects showed 
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about as much activation in more than 50 
per cent of their nine records and yet had no 
sign, symptom or history of either psychi- 
atric or neurologic disease to correlate with 
such activation. As Hill (7) has earlier 
pointed out the significance of a single EEG 
record, even an activated one, is certainly 
open to considerable question. In one indi- 
vidual previously reported (24) changes in 
blood sugar and the amount of sleep seemed 
to combine to increase the cortical sensitiv- 
ity to flickering light. This, however, was not 
true in other instances, nor could any ob- 
vious variation in these subjects’ statements 
regarding shifts in their emotional state (7.e., 
well being, dysphoria or anxiety) be related 
tosuch findings. That photic activation may 
have an as yet unexplained clinical impor- 
tance however, is suggested by the increased 
occurrence of marked and extreme activa- 
tion in our psychiatric sample where a 24.5 
per cent figure of activation was found to 
significantly relate to low convulsive thresh- 
old. Gastaut’s opinion (4) that this reactiv- 
ity points to diencephalic disorder in such 
patients however, still requires further evi- 
dence. 


CONCLUSIONS 


Patterns, stability and correlates of photic 
EEG activation were studied in 182 young 
adult males and 53 psychiatric patients with 
the following findings: 

1. Photic driving is a universal phenome- 
non with peak response in the alpha range. 

2. The shape of the driving profile re- 
mains relatively stable over time but the 
amount of driving at each frequency tends 
to fluctuate. 

3. Marked or extreme photic activation 
oceurred in 8.8 per cent of a healthy young 
adult group but occurred in 24.5 per cent of 
a psychiatric population. 

4. Paroxysmal activation is rare with 
stimulation below 10 c.p.s. 

5. On nine occasions over a period of three 


years marked shifts occurred in some sub- 
jects in the amount of photic activation. 

6. In the control group neither photic 
driving, photic activation nor changes in 
photic activation were found to relate sig- 
nificantly to resting EEG pattern, changes 
in pulse or blood pressure, self-evaluation 
of psychclogic state or of positive items in 
personal or family neuropsychiatric history. 

7. There was no difference between schizo- 
phrenic and nonschizophrenic psychiatric 
patients in reference to photic activation but 
in both groups a low convulsive threshold 
was significantly related to marked EEG 
activation. 
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GLUTAMIC OXALACETIC TRANSAMINASE 





IN CEREBROSPINAL FLUID 


MOTOJI MIYAZAKI, M.D? 


Serum glutamic oxalacetic transaminase 
(GOT) determination has become widely 
accepted as a help for diagnosis in myo- 
cardial infarction and acute liver diseases. 
Originally, Cohen (3) showed the distribu- 
tion of this enzyme in different tissues, 
large amounts being present in heart mus- 
ele, skeletal muscle, brain and liver. The 
same pattern of distribution of this enzyme 
was confirmed by Awapara (1). Because of 
the tedious and inaccurate methods of de- 
termination this was not utilized in clinical 
medicine until Karmen et al. (6) devised a 
simple, accurate and reproducible spectro- 
photometric method. LaDue and Wroblew- 
ski (7, 12), on examining serum GOT in 
cerebrovascular disease and degenerative 
diseases of the central nervous system, found 
no significant changes. Wakim and Fleisher, 
however, in experimental brain infarction in 
dogs (11), noted significant elevation of 
serum GOT. Recently, Fleisher, Wakim and 
Goldstein (4) and this author (10) found 
similar alterations in patients with cerebral 
vascular accidents. 

Because of the interference of the blood- 
brain barrier, the examination of GOT in 
cerebrospinal fluid appears to be of more 
significance than that of serum GOT in dis- 
eases of the central nervous system. The 
action of the blood-brain barrier in effi- 
ciently preventing interchange of this en- 
zyme between the central nervous system 
and serum has been clearly demonstrated 
(10). Serum elevations of GOT in cerebro- 
vascular disease are dependent, therefore, 
on a rather widespread disruption of the 
blood-brain barrier and so cannot detect 
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small infarctions. This report is intended 
to present further observations concerning 
GOT activity in central nervous system 
diseases and to attempt to define more 
clearly the clinical usefulness of this de- 
termination in cerebrospinal fluid. 


METHODS 


The spectrophotometric method outlined 
by Karmen (6) was used. This is an indirect 
measurement of transaminase since the 
method actually determines the rate of oxi- 
dation of reduced diphosphopyridine nucleo- 
tide. The steps of the reaction are as follows. 


GOT 
(1) aspartate + p-ketoglutarate (__—~” 


oxalacetate + glutamate 


(2) oxalacetate + reduced DPN [—— 
malic 

dehydro- 
genase 


malate + oxidized DPN 


In Reaction 2 malic dehydrogenase works 
two ways, namely, facilitation of reaction 
and removal of oxalacetate, thus forcing the 
reaction to the right. Reduced DPN and 
malic dehydrogenase were kept frozen and 
fresh solutions of these substances were 
made for each determination. The other 
solutions were kept at 2° C. In the proce- 
dure, 0.05 ml. of 0.2 m aspartate solution 
(pH 7.5) is added to the specimen consist- 
ing of 0.1 to 0.5 ml. of cerebrospinal fluid, 
then 0.2 ml. of reduced DPN (1 mg. per 
ml.), 0.1 ml. of malic dehydrogenase (2000 
units per ml.) and 1.9 ml. of 0.1 m phos- 
phate buffer (pH 7.5) were added in that 
order. After this mixture, at least 10 minutes 
were allowed to pass for the reduced DPN 
and malic dehydrogenase to reach equilib- 
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rium. Finally, 0.2 ml. of 0.1 m p-keto- 
glutarate solution (pH 7.5) was added. The 
entire reaction mixture constitutes 3 ml. of 
solution. The determination was performed 
on a Beckman Model B. spectrophotometer 
by following this decrease in the absorbance 
at 340 my, the absorbance maximum of re- 
duced DPN. All studies were performed at 
room temperature (25 to 26° C.) and the 
activity is expressed in “units.” The unit 
is defined as the decrease in optical density 
of 0.001 per minute per ml. All specimens 
were kept frozen until the time of examina- 
tion. 

Specimens from 32 patients with acute 
cerebrovascular accidents were examined, 
among which were included patients with 
cerebral hemorrhage and subarachnoid hem- 
orrhage. Thirteen cases of brain tumor were 
included, consisting of gliomas, meningi- 
omas, third ventricle tumors and cerebral 
metastases. A specimen from one patient 
with subdural hematoma was tested. Four 
cases of pseudotumor cerebri were included. 
Because of the interesting result noted in a 
case of internal hydrocephalus in the first 
report by the author (10) four patients of 
external hydrocephalus were examined. 
Other patient groups included meningitis 
(7 bacterial, 4 viral), degenerative disease 
of the central nervous system (4 multiple 
sclerosis in exacerbation, 1 cerebellar de- 
generation, 1 Friedreich’s ataxia) , metabolic 
disease affecting the function of the central 
nervous system (3 hepatic coma, 1 diabetic 
coma, 1 uremic coma, 1 acute porphyria) 
and various types of other neurologic dis- 
orders including tabes dorsalis, organic psy- 
chosis, Parkinson’s disease, trigeminal neu- 
ralgia, hypertensive encephalopathy and 
intervertebral disc protrusion. Observations 
made in patients with convulsive disorders 
previously reported were supplemented with 
specimens obtained during an interseizure 
period as well as during and immediately 
after grand mal seizures. Observations were 
also made on patients with petit mal and 
psychomotor seizures. The determinations 


of GOT activity in convulsive disorders 
were extended to include patients having 
electric shock therapy. Four patients were 
selected who had received electroshock 
treatments prior to the present determina- 
tion and cerebrospinal fluid was taken just 
before and 20 and 30 minutes after an clec- 
troshock treatment. Transaminase activity 
of different parts of the human brain was 
measured. 


RESULTS 


The control value of cerebrospinal fiuid 
GOT, as determined previously is 16.8 + 7.6 
units (2 to 30 units). If this value is ex- 
pressed in terms of micromoles of oxal- 
acetate produced per hour per ml. at 37° C. 
it corresponds to 0.84 + 0.38 umole per 
hour per ml. This figure is rather closer to 
the one reported by Fleisher, Wakim and 
Goldstein (4), which is 0.8999 + 0.042 umole 
per hour per ml. than that reported by Green 
et al. (5) which is 0.43 + 0.2 pmole per hour 
per ml. This figure seems to be too low, as 
already pointed out by the former authors. 
The control value used in this investigation 
is derived from a population between the 
ages of 30 and 70 years. Because some pa- 
tients, particularly those who presented hy- 
drocephalus, were children, it is desirable to 
know the normal range of this young age 
group. However, as a practical problem it 
is difficult to obtain sufficient samples of this 
age group to provide reliable data. In order 
to obtain comparable values, however, some 
specimens from infant and child groups were 
tested. The value thus obtained fell within 
the normal range of the adult group. It seems 
safe to state that whenever a value found 
among this age group is higher than the nor- 
mal adult maximum value, it should be 
considered abnormal. 

The results found in cases of acute cere- 
brovascular accident are presented in Table 
1. Among 32 patients tested, 19 showed a 
value above normal, of which 9 elevated 
unequivocally and 10 exhibited a border- 
line elevation. The unequivocal elevations 
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constitute 28 per cent of the total patients, 
a figure closely approximating that reported 
by Fleisher et al. (4). Some of the specimens 
examined were bloody. LaDue and Wrob- 
lewski (7) and, more recently, Green et al. 
(5) stated that hemolysis produces signifi- 
cant increase in GOT activity. Magalini 
and Stefanini (8) also reported GOT ac- 
tivity in platelets. An experiment in vitro 
was performed, mixing fresh blood with the 
spinal fluid of the same individual in various 
concentrations approximating those found in 
cerebral or subarachnoid hemorrhage (8). 
In serial determinations of specimens incu- 
bated at 37° C., the peak of GOT activity 
was found at around 24 to 48 hours, reach- 
ing, at most, somewhat over twice the origi- 
nal activity. Taking this into consideration, 
results presented in Table 1 would be ac- 
cepted as recorded except for.one instance 
(Case 8). The results of this study suggest 
that the GOT determinations of bloody 
spinal fluid are little affected by the blood, 
if the observations are made on centrifuged 
spinal fluid taken immediately after the 
bleeding or if the determinations were made 
on spinal fluid taken 3 days after the hem- 
orrhage. If, however, all bloody specimens 
are excluded from consideration, the total 
number of patients is 25, among which 6 
show a significant elevation, 8 are border- 
line and 11 reveal no elevation. The sig- 
nificant elevation thus constitutes 24 per 
cent. 

Among 13 patients with brain tumor, 1 
spinal fluid showed significant elevation and 
2 were in the upper limits of normal. These 
3 patients had obstructive hydrocephalus 
to some extent (Table 2). One case of con- 
genital internal hydrocephalus showed a 
marked elevation of GOT, yet 4 cases of 
external hydrocephalus were within normal 
limits (Table 3). Four cases of pseudotumor 
cerebri showed normal levels of GOT. 

Patients with convulsive disorders, as seen 
in Table 4, showed borderline to definite ele- 
vation only when the specimen was obtained 
during or soon after termination of a con- 


“vulsion. One child (Case 7) whose specimen 


was obtained during a short interval be- 
tween seizures during status epilepticus 
showed marked elevation. This child died 
of uncontrolled status epilepticus. The elec- 
troshock patients showed slight elevation 
after shock (Table 5). However, this small 
elevation can be explained as representing 
one brief seizure, whereas patients in status 
epilepticus who showed definite elevation 
above normal had a much longer period of 
convulsions. 

Determinations were made on one case 
of hemiballismus. The GOT level was nor- 
mal despite the presence of incessant vio- 
lent movements which had been observed 
for several days. The normal values were 
obtained from the other neurologic dis- 
orders examined. 

Table 6 shows distribution of GOT in 
various parts of a human brain which was 
removed approximately 8 hours after death 
in a patient who succumbed to carcinoma of 
the ascending colon with metastases to the 
liver, kidney, peritoneum and lung. Extrac- 
tion was made in 0.25 m sucrose solution. 
Highest values were noted in the cerebellum 
followed by the pons. The values for the 
cerebral cortex and internal capsule were 
almost identical. The hypothalamus and 
thalamus provided the lowest figures. The 
observation made by others (2, 11) that the 
cerebral cortex contains more GOT than 
the white matter was not confirmed. The 
reason for this discrepancy is not clear but 
may merely reflect differences in methods 
of extraction and the time of examination 
after death. 

In the recent attempts to apply GOT de- 
terminations to neurologic disorders there 
has been a hope that this could be as useful 
in this field as it has been in patients with 
myocardial infarction and hepatic disease. 
Recently, this author attempted some cor- 
relation between GOT levels and prognosis 
in acute cerebral vascular disease (10). 
Green et al. (5) have stated that there is a 
definite relation between the degree of ele- 









- TABLE 1 


Cerebrospinal Fluid GOT Levels in Acute Cerebrovascular Accidents 
(Expressed in units*) 
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TABLE 2 
Brain Tumor 
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TABLE 4 
Convulsive Disorders 























No. Diagnosis GOT 
bets units 
ME ASUROOVOREOD «55.5... .aic ccc se cees 10 
tt AStPOBVOOMNR..........00ccccceeeeees 16 
i) AStrODIAStOMAA...............sccceee 22 
4| Astroblastoma...................... 14 
me) AstraCytOMaA..............222..00008 12 
n ASUOMMNNINIR, 5.05 :0.5 5.5 nieces ese cc cca 10 
7 | Glioblastoma multiforme............ 10 

8 | Medulloblastoma with obstructive 
hydrocephalus..................-. 30 
9 | Meningioma........................ 18 
10 | Metastatic carcinoma............... 20 
| Astrocytoma..............-.....566. 16 
12 | 3rd ventricular tumor with obstruc- 
tive hydrocephalus............... 62 
13 | 3rd ventricular tumor with obstruc- 
tive hydrocephalus............... 28 
14 | Subdural hematoma................ 10 
TABLE 3 
Congenital Hydrocephalus 
Classification No. Cases GOT 
units 
eee 1 96 
ree 4 10-16 





vation of spinal fluid GOT activity, the size 
of the lesion and the clinical cause. In the 
present series of patients with cerebral 
vascular disease if one considers only those 
with GOT levels above the maximum nor- 
mal values the following observations on 
prognosis can be made. Among 19 patients 
showing such an elevation, 13 died of the 
cerebrovascular accident or showed no neu- 
rologic improvement; 6 were improved. Pa- 
tients whose GOT level was not elevated 
were 13 in number. Ten improved and 3 
showed no improvement or died of their 
cerebrovascular accident. However, an at- 
tempt to gauge prognosis based on GOT 
levels is subject to possible error since there 
are certain cases in which at one time the 
GOT level is normal and yet on other oc- 
casions it is elevated. In the present series 
there were 23 patients from whom speci- 
mens were secured two or more times. Of 





Type of Seizure Ictal Stage GOT 
units 
1 Grand mal (status).| 1-2 hr. post 30 
2 | Grand mal (status).| 5 hr. post, 40 
72 hr. post 20 
3 | Grand mal (status).| 6 hr. post 14 
4 Grand mal (status).| 12 hr. post 12 
5 | Epilepsia partialis 
continua......... during inter- 38 
val 10 
6 | Epilepsia partialis 
continua......... during 34 
7 Grand mal (sta- 
aay ana during 100 
8 | Hemiballismus..... during 20 














* Patient died in status epilepticus. 


TABLE 5 


GOT of the Spinal Fluid before and after 
Electroshock Therapy 




















: GOT 
Name Temmate 
Before ECT | After ECT 
> 7 30 38 
AS. Sere 11 26 30 
SS eee 2 18 24 
SEs wo snice ae 1 26 34 
TABLE 6 


Distribution of Transaminase Activity in Various 
Parts of Human Brain—Eight Hours Postmortem 
(Calculated at 37° C.) 
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pumole/hr./mg. 
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Internal capsule................ 
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these, 8 showed a normal value at one time, 
although at another time it was elevated. 
If one considers only those cases which ex- 
hibited elevated GOT activity on two or 
more occasions, then the prognosis appears 
much more reliable. There were 13 such 
cases, 10 of which resulted in no improve- 
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ment or death. The number of cases of acute 
cerebrovascular accidents presented here is 
probably not sufficiently large to apply 
statistical analysis. Nevertheless, there is a 
tendency for patients with elevated GOT 
levels to have a poor prognosis, while those 
with normal levels are more likely to im- 
prove. 

Green et al. (5) mentioned several pa- 
tients whose GOT level showed a progres- 
sive elevation. Two of these suffered from 
thrombosis of the internal carotid artery 
in which progressive cerebral deterioration 
is almost inevitable. In the present series 
one patient with internal carotid arterial 
thrombosis, as well as some of those with 
basilar arterial thrombosis, showed definite 
increasing levels of GOT activity. However, 
two patients with basilar arterial thrombosis 
showed normal levels of GOT in two ex- 
aminations. The diagnosis of these two cases 
was confirmed pathologically; yet one pa- 
tient with basilar arterial thrombosis (Case 
15) with a typical history and physical find- 
ings showed a remarkable recovery with an 
elevation of GOT activity noted on two 
occasions. A third specimen from this pa- 
tient taken approximately 2 weeks after the 
onset showed a return to normal levels. Be- 
cause of the few pathologic specimens avail- 
able, no statement can be made concerning 
the relationship between the GOT level and 
the size of the lesion. One patient with 
basilar arterial thrombosis (Case 10), whose 
GOT level was very high, showed extensive 
necrosis of large areas of both occipital 
lobes, the entire brain stem and both hemi- 
spheres of the cerebellum. Yet, two other 
patients with basilar arterial thrombosis 
whose GOT levels were normal showed in- 
farction of the entire brain stem. 

Brain tumors have been reported to show 
no elevation of spinal fluid GOT except 
for two cases reported by Fleisher et al. 
(4, 5). The present data are in agreement 
with these reports excepting cases in which 
obstructive hydrocephalus is present. From 
a consideration of this and other pub- 


MOTOJI MIYAZAKI 


lished series an elevated spinal fluid GOT 
would tend to indicate the absence of a 
tumor of the cerebral hemisphere. 
Fleisher et al. (4) found elevation of GOT 
in 4 of 12 patients with a generalized con- 
vulsive disorder and 2 of 7 patients with 
focal seizures. Green et al. (5) noted eleva- 
tion in 2 of 14 patients with convulsive dis- 
orders. Neither author mentioned the time 
when the specimens were taken in regard 
to the ictal manifestations. The present 
studies indicate that specimens taken only 
during or soon after a seizure show an cleva- 
tion. Recent studies of temporal lobe lesions 
in convulsive patients have suggested that 
there may, indeed, be parenchymal damage 
from the repeated seizures. Althoug!: this 
might explain the GOT evelations, «a more 
likely .explanation would appear to be an 
alteration in cell membrane permeability. 
The absence of elevated GOT levels in 
hemiballismus suggests that the elevation 
of GOT in spinal fluids of seizure patients 
during or immediately after the seizures 
is unrelated to violent muscular activity. 


SUMMARY 


1. The control value of glutamic oxal- 
acetic transaminase of the spinal fluid 
among 30 subjects was 16.8 + 7.6 units. 

2. A significant elevation of spinal fluid 
GOT in acute cerebrovascular accidents 
was noted in 9 out of 32 tested patients, 
comprising 28 per cent of the total. 

3. In patients with acute cerebrovascular 
accidents high spinal fluid GOT levels tend 
to indicate poor prognosis and low GOT 
levels a favorable prognosis. 

4. The spinal fluid GOT in patients with 
brain tumors was normal except in those 
with obstructive hydrocephalus. In one case 
of congenital internal hydrocephalus there 
was marked elevation. 

5. The convulsive disorders showed ele- 
vated spinal fluid GOT only when the speci- 
mens were taken during or soon after the 
end of the convulsion. 

6. The spinal fluid GOT was found to be 
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normal in the other neurologic diseases in- 
cluded in this series. 

7. Transaminase levels in one human 
brain was highest in the cerebellum, fol- 
lowe: by the pons, cerebral cortex and white 
matter, hypothalamus and thalamus, in that 
order. 
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CLINICAL AND LABORATORY OBSERVATIONS ON LSD.25' 


MYRON FELD, M.D., JOSEPH R. GOODMAN, PD. ano JOHN A. GUIDO, MD? 


Lysergic acid diethylamide was synthe- 
sized, in 1937, by Stoll and Hofmann (13- 
15). At present there seems to be agreement 
by most investigators on the clinically ob- 
served responses of human patients to the 
drug. The remaining questions seem to be, 
“How does it work?” and “What to do 
with it?” The first question implies an 
anatomic, biochemical and physiologic re- 
sponse. The second, almost anything from 
distorting spider webs and scaring sala- 
manders to “shaking up” psychologic train- 
ees or having LSD-25 social parties, to 
curing schizophrenia (2, 4, 5). Ergo, the 
research done is dependent upon the facil- 
ities available and/or the interests of the 
investigators. Our facilities, consisting of 
a 70 bed acute, intensive treatment section 
of a general medical and surgical Veterans 
Administration teaching hospital, lend 
themselves well to a twofold purpose: train- 
ing residents and treating patients. 

No animal laboratory is available to us. 
The only basic science help afforded our 
particular section is biochemistry, so that 
our laboratory work is necessarily limited 
to this field. We have attempted to utilize 
these facilities to answer in part the two 
questions posed. 

Anxiety is accepted by most psychiatrists 
as being basic to all mental illnesses. The 
constellation of symptoms presented is 
thought of as the effort of the organism to 
defend itself against a threat. We do not 
mean to discuss the meaning of anxiety, 
or whether it is due to a twinge in the 
ascending reticular activating system or to 


*Read before the Annual Meeting of the So- 
ciety of Biological Psychiatry, Atlantic City, June, 
1957. 

? Department of Psychiatry, United States Vet- 
erans Administration Hospital, Long Beach, Cal- 
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castration fear, but rather are considering 
it as an accepted phenomenon and a useful 
construct. Moreover, we feel that the con- 
tinuous repetition of any thought process 
is the form of all mental illnesses; that 
it is upon this we make the diagnosis of 
an illness. The content of the repetition 
gives us the type. Many authors have taken 
note of this process and have given it many 
names, such as circuitous firing circuits and 
positive feedback mechanisms, or (in a 
broad sense) Freud’s “repetition compulsion 
neurosis.” If one is to treat successfully a 
psychiatric illness this pattern must be 
disrupted. The analyst does this over a 
long period of time and occasionally finds 
himself repeating word for word a session 
that occurred a year previously with the 
same patient. Most important is the trans- 
ference which he utilizes along with free 
association in an attempt to break up this 
obsessive thinking and activity, in order 
that the organism (ego) may go on to more 
constructive activity. Electroshock therapy, 
through the process of a thalamic and 
cortical discharge “blanks” the cortex; and 
we hope when cerebration returns that these 
pathologic thought processes will no longer 
be present. We have attempted (borrowing 
from both methods) to use LSD-25 as a 
therapeutic tool in the treatment of non- 
psychotic patients. We may hypothesize 
that the modification of obsessiveness in 
reaction to LSD-25 occurs by way of an 
alteration of “reverberating circuits.” This 
could be produced within the reticular ac- 
tivating system through a process of inhi- 
bition of the axodentric synapses with a 
concomitant facilitation of the axosomatic 
synapsis (11), thereby altering the external 
stimuli available to the cortex. 

In our preliminary work with LSD-25, 
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using physicians and psychology trainees 
as subjects, one of the first things noted, 
besides the obvious hallucinogenic qualities 
of the drug, was the rapid transference 
formed by the subject to the investigator. 
This transference was of a very strong 
nature and lasted throughout the test situa- 
tion. Others have also written of this, no- 
tably Harold Abramson in his paper, LSD- 
95 Effect on Transference (1). Of special 
note was the fact that the transference 
gained was not dependent upon the ex- 
perience or skill of the “therapist.” This 
immediately opened the way to two meth- 
ods of procedure, the most obvious being 
that of therapy with a patient. The second, 
that of teaching the handling and utiliza- 
tion of the transference process to residents 
and trainees. The latter may eventually 
prove to be more important than any thera- 
peutic effect which may take place in the 
patient. Considering how best to use this 
transference, it was decided that Rosen’s 
direct, interpretative technique would be 
the most efficacious and logical, since we 
were dealing with a psychotic process in 
which hallucinations, delusions, reality dis- 
tortions, etc., were prominent. It was found 
that the patients readily accepted the in- 
terpretations and readily gained insight. 
Examples will be given in the case histories. 
Marked improvement was seen in psycho- 
neurotic and nonpsychotic “obsessiveness” 
patients (nonstandardized nomenclature re- 
ferring to chronic symptom complainers). 
An additional group of brain syndromes 
were treated but with no results. 

An obvious objection to this method is 
that perhaps we have what is known as 
“transference cures.” Aside from the fact 
that we accept readily any type of improve- 
ment or cure in the patient from whatever 
cause, Alexander has stated that he believes 
that some of his cures promulgated by two 
or three psychotherapeutic sessions were 
not of a “transference cure” nature but 
that the therapy formed a “wedge into the 
ego” as it were, and the ego was then able 


OBSERVATIONS ON LSD-25 





177 


to go on and develop, thereby causing relief 
of symptoms in the same manner as any 
prolonged therapy might do. We hoped our 
therapy with LSD-25 would do just this, 
allow the ego to develop and expand, 
thereby forming the basis of a permanent 
change in the personality structure—or at 
the very least mitigate the crippling psy- 
chiatric condition. 

A severe obsessive-compulsive patient 
was chosen (the extreme of obsessiveness) 
to demonstrate the ability of LSD-25 in 
breaking up circuitous thinking and ac- 
tivities. The description and results are 
given in Case 1. This case readily demon- 
strated our first hypothesis, and in so doing 
gave us an inkling of another type of 
therapy for the obsessive-compulsive pa- 
tient, namely, “deconditioning.” During the 
height of the reaction the patient was ca- 
joled into doing things that ordinarily 
would cause an overwhelming amount of 
anxiety. This process was repeated over and 
over again. The most common response 
from the patient to this was, “I don’t know 
how I can do this now. I don’t understand 
this. I feel no anxiety at all and ordinarily 
it would frighten me a great deal.” Follow- 
ing treatment it was found the patient 
could go on for days performing activities 
which were previously impossible for him. 
We hope to study more patients of this 
type, and to further our work along these 
lines. Few such patients are to be found 
in our institution. 


METHOD OF TREATMENT 


All patients were given complete physical 
and neurologic examinations, liver function 
tests, glucose tolerance tests and routine 
laboratory work The standard dose of 100 
pg. of LSD-25 (Delysid), furnished by 
Sandoz Pharmaceutical Company, Han- 
over, New Jersey, in a fourth of a glass of 
distilled water was used uniformly. Treat- 
ment was given once weekly. If proper re- 
action did not occur the dose was doubled. 
On the morning of the treatment breakfast 
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was withheld. Each patient was placed in 
an individual room and assigned a primary 
therapist who stayed with the patient in 
periods ranging from 2 to 6 hours. No drug 
termination was made. The reaction was 
allowed to run its natural course. Control 
was accomplished using placebos. The same 
physician gave the drug at all times, and it 
was he who determined whether the drug 
or placebo(3) was being used. No one else 
was aware of whether the patient had water 
or LSD-25 until the reports were in at the 
end of the day. 

A great latitude of freedom was afforded 
the therapist and the patient, 7.e., they ate 
together, smoked together and, if the pa- 
tient wished he could get up and walk 
away from his therapist. Treatment was 
attempted in some 18 cases with a total of 
52 treatments. The least number of treat- 
ments given was 1; the most for any one 
patient was 8. The total patient and treat- 
ment number does not include that carried 
out with the staff as subjects. Six cases 
are presented with their results. One should 
bear in mind that all of these patients had 
had extensive previous treatment with other 
methods without improvement. All had per- 
sonality difficulties which would make im- 
provement very unlikely, so that the staff 
considered any improvement a significant 
achievement. 


Case Histories 


Case 1. J. J. M., a 41 year old white, single, 
male veteran had classical symptoms of obses- 
sive compulsive neurosis. He complained only 
of his inability to overcome his compulsive 
handwashing, of his avoidance of crowds for fear 
of “getting their germs,” and of his compulsive 
doubting. He wore his trousers and sleeves rolled 
up, avoided shaking hands with anyone to avoid 
contamination and was first in the dining room 
and showers to be sure the food and water 
would not be “infected.” His condition was 
of 14 years’ duration and he had received a 
complete psychoanalysis, complete course of 
insulin and electroshock therapy and, of course, 
the gamut of drugs and various types of psy- 


chotherapy. He was placed on LSD-25 treat- 
ments, eight in number. His symptoms were 
treated at the height of the effect of the drug 
at each treatment; he was given direci in- 
terpretive psychotherapy and strong suyges- 
tion. Subsequently he shook hands _ without 
hesitation to bid farewell to other departing 
patients. He ate more regularly with con- 
comitant gain in weight. His handwashing was 
definitely at a minimum. During additional 
LSD-25 treatments, direct psychotherapy was 
continued to break up his obsessiveness and 
“recondition” his patterns of thinking. Hi- im- 
provement at first was dramatic and sustained, 
but after termination of treatments he is- 
played recurrences, even though he was s:itis- 
fied that, “At least I’m not’ as tense and anxious 
anymore.” His improvement was minimal. 

Case 2. M. E. E. W., a 35 year old Negro, 
married truck driver, complained of gastriigia, 
severe ‘generalized cephalgia, general tenseness, 
vague myalgias and easy provocation to anger 
at work and at home; all since 1943. The 
symptoms were relieved, usually promptly, by 
taking an antiacid and walking away from or 
avoiding situations in which he felt irritable. 
At times, however, he acted out his anger and 
became involved in occasional fisticuffs. None 
of the complaints were typical in their course, 
frequency, location or severity. These behavior 
patterns never interfered with his sleep or vaca- 
tions. There was no relationship to any specific 
marital, social or other interpersonal problem. 
Since 1943, he had entered several hospitals 
and always (including his current admission) 
his blood and serologic examinations, x-rays of 
the chest and skull, upper gastrointestinal series 
and electroencephalogram disclosed no patho- 
logic conditions. 

His past history included the presence of 
headaches most of his life. He was reared under 
strict, paternal discipline. He perpetuated a 
strong, passive-dependent relationship with his 
mother although there was conspicuous am- 
bivalence toward her and subsequent female 
figures. His life theme throughout his adoles- 
cence and adult life was a striving for objects 
to gratify and sustain his state of dependency. 
Whenever his dependency was threatened, he 
showed sensitiveness, temper outbursts and at 
other times vascillated toward attitudinizing, 
aloofness and withholding his anger. In school 
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he managed to progress to about the eighth 
grade «espite truancy and disinterest in his 
studies. In interpersonal associations he had 
little ability to give or sustain affection and 
exploit. relationships chiefly for narcissistic 
gains. Occupationally, he displayed emotional 
instability resulting in frequent job changes. 

In the hospital he was inclined to demonstrate 
a parasitic social existence. At times he was 
charming and confidence-inspiring, then at other 
times, surly, complaining and resentful. He 
frequently complained of his symptoms which 
were seldom consistent. He never remarked on 
relief despite participation in psychotherapy, 
tranquilizing medication and the ancillary thera- 
pies. 
During the LSD-25 treatments the patient 
had an intensification of his somatic symptoms. 
At the peak of effect of the drug he became 
wide eyed with undescribable fear. He re- 
experienced strained interpersonal situations 
during which he recalled arguing with authority 
figures. He reported he was in communication 
with Jesus Christ and, as he states, “I felt 
like I was walking in the shadow of the valley 
of death and, like Him, was being born all over 
again.” At this point he was given the inter- 
pretation that he had repressed considerable 
hostility toward his father and basically had 
always felt the absence of a healthy identifica- 
tion with him or other substitute figures; this 
defect in psychosexual development was pre- 
sented along with his passive-dependent re- 
lationship with his mother which the patient 
accepted with further rememberances of situa- 
tions to confirm this After four such treatments 
he requested to leave the hospital to attempt 
an extramural adjustment in a productive role 
once more. He has sustained improvement to 
this date. 

Case 3. J. B. K., a 26 year old Greek- 
American man, married two years, began to 
notice the onset of headaches, chest pains, flut- 
tering of the heart, and generalized weakness 
about the time of the birth of his first child. 
His longitudinal development revealed early 
childhood restrictions under a patriarchal at- 
mosphere with a compromising, indulgent 
mother. A strict moral code and social obedience 
fostered suppression of heterosexual relation- 
ships along with feelings of indecisiveness and 
marginal self-confidence. His family had always 
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been financially secure and provided the patient 
with employment in their restaurant. This 
dependency state was further intensified by 
frequent childhood illnesses such as allergies and 
an above average number of mild ailments. He 
could never assert himself within the family 
circle or among his peers. By repression and 
suppression, and the assumption of passive, 
conforming behavior, the patient was reasonably 
successful in controlling his hostility. His mar- 
riage was an attempt to emancipate himself 
from this infantilized role. He was assured 
continued employment with his family’s support 
and he could not turn his back on his parents’ 
“helpful” advice. 

The patient was involved in a minor truck 
accident during which he suffered mild muscle 
injuries to the back. This apparently had con- 
siderable meaning to him as he repeatedly re- 
ferred to it as the etiology of his current dif- 
ficulties. 

Prior to the birth of their first child he 
realized that overwhelming and anxiety-pro- 
voking responsibilities were forthcoming. His 
anxiety was bound by somatization and af- 
fective channeling through the autonomic sys- 
tem, in the form of the initial symptoms. He 
responded to none of the psychotherapeutic 
or other ancillary therapies or to ataractic 
medication. His complaints were frequent and 
irregular throughout the day and night. They 
varied at times and “never were quite gone...” 

Under LSD-25, he relived the experience of 
the truck accident and developed a paraplegia 
in extension which was quickly relieved by 
direct interpretation of his wish to remain 
completely helpless and dependent. He also 
abreacted emotional tension and apprehension 
which he had experienced and which had been 
repressed since the accident. He received three 
LSD-25 treatments and his progress has been 
stable. 

Case 4. E. P. is a 26 year old, unmarried, 
Mexican-American male veteran with a 10 year 
history of atypical symptoms of headache, 
nausea, myalgias, gingival discomfort, temper 
outbursts and vague tinnitus. The personality 
development was passive-dependent. Identifica- 
tion was with an emotionally demonstrative, 
weak mother. He avoided heterosexual relation- 
ships except with prostitutes. School and work 
adjustment were unstable and characteristically 
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acceptable only with those who granted him 
favors and condoned his mediocre talents. He 
had several hospitalizations and had received 
various types of psychotherapy and various 
medications. 

Under LSD-25 treatments the patient ex- 
perienced a visitation of the Virgin Mary 
standing on a pedestal which was interpreted 
as symbolic of the purity he saw in women, 
especially his mother. The relationship between 
this and his evasions of marriage or of mature 
love was pointed out. His improvement has 
also sustained itself to this date. 

Case 5. R. M. M., a 34 year old Mexican 
man, married, with five children, complained 
of intractable aerophagia, chest pain, gastralgia 
and flatus over a period of several years. His 
longitudinal history indicated tumultuous family 
influences with rejecting and depriving parents 
and much sibling rivalry. His school and work 
histories were likewise poor and under any 
increased stress in ordinary interpersonal re- 
lationships his frustration could only be quelled 
with the use of alcoholic beverages. He received 
much psychotherapy, hospitalization, specially 
arranged ancillary therapy and carefully plan- 
ned and scheduled medical regimen. Laboratory 
reports were negative. No improvement was 
ever admitted by the patient or discerned by 
the staff. 

Under LSD-25 treatment the patient re- 
ported living again as an infant. The interpreta- 
tion was made that he was “still sucking on 
the bottle, just as an infant, and that in this 
state he need not be concerned about his 
expected obligations to his family, ete.” During 
the subsequent treatments, he slowly accepted 
the meaning of his infantilized behavior and 
need to be nursed and cared for. The aerophagic 
symptom disappeared although his chest pain 
persisted. His response was considered good. 
Then he developed a depression characterized 
by crying spells and thoughts of suicide. He 
received a course of electroshock therapy and 
reported a remission of his chest pain along 
with the depression. He was improved enough 
to be discharged. 

Case 6. E. 8. N., a 43 year old white, married 
man, retired from the Marine Corps, complained 
of severe, cervical muscle spasm of about 112 
years’ duration. His laboratory and x-ray re- 
ports were all normal. He did not respond to 
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psychotherapy, hypnotherapy or tranquilizing 
drugs. His past history was without definite 
emotional disturbances from the patient’: point 
of view. He was exposed to a strict Roman 
Catholic family milieu. He extricated himselj 
from a yoke of religious limits by enlisting in 
the U. S. Marine Corps and dissociating /imselj 
from Catholicism. 

Under the LSD-25 treatments the patient 
experienced an intensification of his muscular 
tension and reported visual hallucinations. These 
were described as follows: “I saw my wife 
and children standing next to my mother’s 
grave ...just to one side God was also present: 
I felt as though I were a spectator to « scene 
full of meaning to me.” He remarked that he 
felt as though he was “crying on the inside” 
all during this time. It was interesting that 
this patient was repeatedly urinating at inter- 
vals during the treatment. He unhesitatingly 
accepted the interpretations that this “scene” 
evoked repressed guilt feelings; as he exclaimed, 
“This is the way I’ve felt ever since I lost my 
faith; I let my mother and God down...” Fol- 
lowing three such treatments the patient was 
no longer troubled with insomnia and _ felt 
markedly tranquil, although his muscle spasm 
was not entirely relieved. The degree of im- 
provement was also fair, to the point of his 
preparing for release from the hospital and a 
return to his religion. 


LABORATORY DATA 


Most of the individuals receiving LSD-25 
were sampled for circulating eosinophils 
before, and 1 and 4 hours after the ingestion 
of the drug. Eosinophil counts were ob- 
tained using the Randolph technique (12). 
Fifteen subjects were tested; 10 of them 
received 0.1 mg. LSD-25 orally, 2 to 6 times 
at weekly intervals. Control days with no 
placebo or medicant, placebo days and 
stimulant controls with adrenaline and/or 
ACTH were run. 

All normal individuals and all patients 
but one responded with a decrease (40 per 
cent or more) in eosinophils following the 
ingestion of 0.1 mg. of LSD-25. The one 
patient who failed to respond to 0.1 mg. 
subsequently lost 75 per cent eosinophils 
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after 0.2 mg. LSD-25. A block or tolerance 
to the medicant was observed upon repeated 
weekly doses. This occurred in one patient 
on his third course of LSD-25. At this time 
he also failed to respond to 0.3 ml., 1 to 
1000 adrenaline, s.q., but did produce an 
eosinopenia with 25 units of ACTH, im. 
Prior to this block he had developed de- 
crease in eosinophils following adrenaline. 
A second patient also failed to show a re- 
sponse on the second course of the medicant. 
The first 0.1 mg. resulted in a decrease in 
eosinophils followed by a failure to respond 
to adrenaline. The next weekly LSD-25 
treatment failed to produce a significant 
decrease as did adrenaline and ACTH. The 
following week satisfactory decreases were 
obtained with 0.2 mg. of LSD-25 and 40 
units of ACTH but he still did not react 
to 0.6 ml. of adrenaline. A third patient 
developed an eosinopenic response to LSD- 
25 but did not react to the standard dose 
of adrenaline. 

Chronic use of reserpine has previously 
been shown (7) to be able to block the 
eosinopenia normally produced by adren- 
aline. 

All placebo procedures failed to produce 
an eosinopenia even in a patient who sub- 
jectively reported a “terrific reaction,” 
“Strongest dose I’ve had yet.” The primary 
therapist however reported no response in 
agreement with the physiologic observation. 


DISCUSSION 


LSD-25 (0.1 mg. orally) initiates a series 
of events of which one, a physiologic re- 
sponse, is a decrease in circulating eosino- 
phils. It has been shown by Porter (10) 
that the eosinopenic response in cats can 
be evoked by stimulation of the tuberal or 
mammillary areas of the central nervous 
system and can be blocked by an electric 
lesion in the posterior hypothalamus. The 
mechanism of the eosinopenia can be ini- 
tiated by adrenaline or a nonspecific stress 
acting in the hypothalamic area. This stim- 
ulates the pituitary to release ACTH ac- 


tivating the release of adrenal corticoids 
that results in the decrease in eosinophils. 
The development of a block in this response 
by LSD-25 that also blocked the response 
to adrenaline but not to ACTH suggests 
that the pathway for this action of LSD-25 
may be the same or similar to that of ad- 
renaline. 

The two examples of an eosinopenic re- 
sponse to LSD-25 with failure to react to 
adrenaline may demonstrate a differential 
sensitivity to the two stimulating agents. 
There is also the possibility that the ad- 
renaline is inactivated or that its stimulus 
is blocked prior to the point at which LSD- 
25 is effective. 

Recent animal work of K. Killam (8) 
implicates the thalamus in the central nerv- 
ous system’s response to LSD-25. These 
data were obtained by electrode placement 
in unanesthetized curarized cats. 

Further data focusing on the central 
nervous system have been reported by Olds, 
Killam and Eiduson (9). Their test prep- 
aration is the implanted electrode in rats 
and the measure of response is a press 
bar rate. This system gives reproducible 
results and allows for accurate electrode 
placement. Their results indicate that the 
primary response of LSD-25 is a general 
decrease in press bar rate. The response in 
the olfactory tubercule of the forebrain and 
tuber cinereum of the hypothalamus region 
can be completely blocked with serotonin 
while the stimulus in lateral placements 
was not antagonized. Brom LSD-25 was 
only effective in areas where serotonin 
blocked LSD-25. 

One is tempted to relate the LSD-25 
symptomatology, the eosinopenia and its 
blockade in man to this animal work and 
to the cortical projection system from the 
midbrain, subthalamus and hypothalamus 
of French et al. (6). This projection system 
also involves the cortical sensory responses 
of sound and sight which also strongly 
respond to LSD-25. 

All of the following responses of LSD-25 
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can be directly or indirectiy related to the 
hypothalamus-thalamus area of the central 
nervous system. The constellation of clin- 
ical symptoms primarily centered around 
the hallucinations with the senses of sight 
and sound having a significant part. The 
production of an eosinopenia, its affiliation 
with adrenaline and the blockade of LSD- 
25 on both stimuli as it was demonstrated 
in man, the observations by electrode place- 
ment in both cats and rats all point to this 
region as the site of LSD-25 action in the 
central nervous system. 

For what it may be worth, we have had 
two cases of “hypothalamic syndrome” 
both of which were preceded by sympto- 
matology similar to that seen during an 
LSD-25 intoxication. In one case the hal- 
lucinatory phenomena appeared 5 days be- 
fore the other symptoms. These consisted 
of temperature of over 109° C., status epi- 
lepticus and hematemesis. All symptoma- 
tology, including the hallucinations, com- 
pletely cleared within 24 hours. As an 
incidental result there has been a complete 
personality change in the patient for the 
better. 

The second case was a paraplegic who, 
immediately after his accident, had hal- 
lucinations, diabetes insipidus and loss of 
temperature control. All three cleared si- 
multaneously. One could postulate that the 
focus of irritation was acting at the same 
level as did the LSD-25. 


CONCLUSIONS 


1. LSD-25 can be used to demonstrate 
the integration of basic neurophysiology 
with well known concepts of psychopathol- 
ogy. 

2. LSD-25 has the astonishing quality of 
bringing into focus the patient’s repressed 
emotional attitudes, conflicts, etc., and per- 
mits their reactivation. The hallucinatory 
experiences are not always symbolic, but 
in the majority of the patients these were 
not difficult to interpret with knowledge 


of the patient’s developmental history. de- 
fenses, etc. 

3. The intense transference develops and 
may be capitalized on with direct, inter- 
pretive, Rosen type psychotherapy center- 
ing on the reexperiences as well as for 
reconditioning or “breaking up” of olses- 
siveness circuits in favor of more ajpro- 
priate thinking circuits. Improvement was 
also produced by psychocatharsis. 

4. LSD-25 effects are mediated through 
the reticular activating substance and hy- 
pothalamic-pituitary-adrenal axis, as dem- 
onstrated physiologically. 

5. In the number of cases presented, most 
had placebos for control and all except the 
chronic brain syndromes demonstrated 
some degree of improvement in the sense 
that they were able to return to society 
and their families in a more productive 
capacity. 
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SOME PHARMACOLOGIC CORRELATIONS OF THE 
CHEMOTHERAPY OF MENTAL DISEASE 


EDWARD B. TRUITT, Jr., Po.D? 


The rapid application of the tranquilizing 
and central nervous system (CNS) stimu- 
lating drugs to the treatment of mental dis- 
ease and other nonpsychopathologic dis- 
orders of the mind has far surpassed the rate 
of development of an experimental basis for 
their mechanism of actions. Thus, there ex- 
ists a greater knowledge of the effects of 
these drugs on the human organism than of 
the specific alterations of the nervous system 
which produce these actions. The extensive 
use of these drugs and their unusual nature 
have stimulated many investigations into 
their basic pharmacologic mechanisms which 
have now begun to close this gap in our 
knowledge. However, many areas of missing 
inforniation and contradiction still exist. 

These deficiencies are attributable mainly 
to the extreme complexity of cerebral func- 
tions and to the lack of sensitive, specific 
and simple methods with which to study 
the problem. The advent of the tranquilizing 
drugs, in 1954, found only a few biochemical 
and neurophysiologic techniques applicable 
to the study of drug action on the brain. 
Quantitative methods for the measurement 
of behavioral activity as affected by drugs 
were particularly meager. These drugs have 
stimulated great strides in the development 
of suitable methodology. Biochemical analy- 
sis of the constituents of localized brain areas 
and the enzymatic study of the particulate 
components of neural tissues have been 
adapted to drug investigation. Improved 
techniques of EEG analysis such as the use 
of implanted depth electrodes and the study 
of evoked neuronal potentials have been 
most beneficial. Finally a whole new field 
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of behavioral analysis has developed many 
statistically reliable methods which have 
measured more sensitive effects of thcse 
drugs than were possible with pharmacolowic 
techniques. 

The greatest problem confronting one «t- 
tempting to correlate the clinical action of 
drugs in mental illness with laboratory data 
is the lack of general acceptance of any 
single hypothesis for the pathogenesis of 
these diseases. Indeed, even the diagnostic 
classification of disorders such as the schizo- 
phrenic reaction is subject to debate. 
Coupled with this is the highly subjective 
nature of most measurements of clinical im- 
provement in the patient’s condition. Such 
achievements by the patient of “social re- 
covery,” “good ward adjustment,” ‘“verbal- 
ization of problems” and “insight” are poorly 
amenable to quantitative interpretation. 
The extremely labile response of psychiatric 
patients to placebo therapy is well known 
(55, 168). In a recent study merely the trans- 
fer to another ward for research study re- 
sulted in measurable improvement in 39 of 
48 patients (228). 

This survey of recent investigations of the 
tranquilizing (or ataractic) and the CNS 
stimulating drugs which have been applied 
to the treatment of mental disorders will 
attempt, where possible, to correlate and ex- 
plain the observed clinical actions of these 
drugs with laboratory demonstrated mecha- 
nisms and to assemble some tentative hy- 
potheses for their mode of action. 


DEPRESSIVE REACTIONS 


Although electric shock therapy (EST) 
remains, at present, the foremost form of 
somatic treatment for the various forms of 
mental depression (with the possible excep- 
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tion of the manic-depressive form of the 
schizophrenic reaction) many new forms of 
CNS stimulating and convulsing drugs con- 
tinue to appear and be tested for this type 
of mental disease. This reflects a basic dis- 
satisfaction on the part of both the psy- 
chiatrists and patients for this effective, yet 
distasteful form of therapy. 

CNS Stimulating Drugs. Compounds such 
as dextroamphetamine (Dexedrine) and 
methamphetamine (Desoxyn, Norodin, Per- 
vitin, Drinalfa, Methylisomyn, Methedrine, 
Isophen, Syndrox, Dexoval, Efroxine and 
Amphedroxyn) have been used as daytime 
emotional stimulants (162) and as aids to 
psychotherapy (179, 268, 273). It is diffi- 
cult to control doses and dosage schedules 
in order to avoid insomnia and to achieve 
therapeutic success. 

Two more recent drugs with CNS stimu- 
lating properties, but lacking the peripheral 
autonomic effects of the above sympatho- 
mimetic agents are pipradrol (Meratran, 
Merrell) and methylphenidylate (Ritalin, 
Ciba). Both of these compounds are piperi- 
dine derivatives as shown in the accompany- 
ing formulas. The ability of these compounds 


PIPRADROL 
(MERATRAN) 


METHYLPHENIDYLATE 
(RITALIN) 


to cause increases in the spontaneous co- 
ordinated activity of animals without evi- 
dence of sympathomimetic side effects such 
as tachycardia, rises in blood pressure, etc. 
(44, 201) has led to their use to combat 


fatigue, lethargy and other depressive moods 
(18, 65, 80, 89, 139, 184, 250). Although 
some clinicians have reported successful 
therapy of reactive and involutional depres- 
sion with pipradrol, others have been in dis- 
agreement with this claim (2, 95, 241). 

Pharmacologically, both of these com- 
pounds should be classified as subcortical, 
rather than cortical stimulants. Rinaldi and 
Himwich (237) suggested from EEG effects 
that pipradrol acted by stimulating the re- 
ticular activating system of the mesodien- 
cephalon. Methylphenidylate also has an 
arousal effect on the EEG as evidenced by 
a shortening of the barbiturate sleep pat- 
tern when both drugs are given intravenously 
(190). The drug also has an antihyper- 
tensive action (199). 

The introduction of iproniazid (Marsilid, 
Hoffman-La Roche) into the treatment of 
mental depressions (247) represents a dif- 
ferent approach to the production of CNS 
stimulation. It is likely that iproniazid, 
through its inhibition of monoamine oxidase 
in the brain, potentiates the action there 
of endogenous stimulant substances, pos- 
sibly norepinephrine, epinephrine, and sero- 
tonin (5-hydroxytryptamine). Thus it pro- 
duces a more natural stimulation as 
compared to the use of exogenous sympatho- 
mimetics. Another apparent advantage of 
iproniazid over conventional sympathomi- 
metic therapy is the more gradual onset and 
the less fluctuating nature of the stimulation. 
The administration of 50 up to 150 mg. per 
day gives an effect within 1 to 2 weeks. 
Excessive dosage may lead to an acute psy- 
chosis, which is, however, reversible. Most 
of the side effects (constipation, difficulty 
in micturition, hyperreflexia, sweating, dry- 
ness of the mouth), with the possible ex- 
ception of dizziness and postural hypoten- 
sion, are compatible with a hypothesis of 
peripheral sympathetic stimulation. Ipro- 
niazid has been recommended both for mild 
depressions and for the psychoses associated 
with severe depression or regression as well 
as other nonpsychiatric uses. It should not 
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be used in hyperactive, agitated patients, or 
in those with impaired kidney function or 
epilepsy. Coadministering the drug with 
ether anesthesia, meperidine or another 
amine oxidase inhibitor such as cocaine 
should be avoided. There is an added hazard 
that the simplicity of oral therapy with non- 
convulsant forms of therapy may result in 
abuse through lack of close supervision and 
psychotherapy essential for complete cure. 

CNS Convulsant Drugs. At least four 
recent innovations have appeared in the 
field of pharmacoconvulsive therapy in at- 
tempts to eliminate the basic disadvantages 
of EST and pentylenetetrazole (Metrazol, 
Cardiazol) in the induction of convulsive 
treatment for mental depressions. All are 
still in the stage of controlled clinical study, 
but seem worthy of further examination. 
Besides the factor of rejection by the patient, 
EST has the other disadvantages of postictal 
apnea, confusion and amnesia. Cardiac com- 
plications exist and the liability to fractures 
has been overcome only at the added risk 
imposed by the use of muscle relaxant drugs. 
Pentylenetetrazole has fallen into disuse 
largely because of the difficulties of regula- 
tion of intravenous doses and the feeling of 
overwhelming anxiety which precedes the 
convulsion. 

Indoklon (hexafluorodiethyl ether) intro- 
duced by Krantz et al. (163, 163-A) is a 
volatile, nonflammable, pleasant smelling 
liquid with a boiling point of 64° C. It is ca- 
pable of the rapid induction of a full grand 
mal type seizure, preceded by unconscious- 
ness, upon less than 20 seconds’ inhalation 
of concentrations as low as 30 p.p.m. in the 
inspired air. Even so, the convulsion induced 
is more gradual in onset than for EST. The 
apnea accompanying the tonic phase of the 
full cortical seizure affords a self-regulating 
mechanism for determining the minimal ef- 
fective dose. This overcomes the former dis- 
advantage of pentylenetetrazole over- or 
underdose. Postictal apnea, confusion and 
amnesia have been noticeably less than for 


EST in more than 40 patients (78, 164). The 
rapidity of action of this convulsant sug- 
gests an action on the neural membr:ine. 
Pharmacologic experiments have rejecied 
hypoglycemia, anoxemia and anticholin- 
esterase activity as possible mechanisins, 
The onset of the EEG pattern of cortical 
dysrhythmia produced by Indoklon in the 
animal treated with muscle relaxants \e- 
sembles the spike and slow wave pattern 
of pentylenetetrazole and the myoclonic type 
of petit mal epilepsy before the multiple 
spiking of the full cortical seizure occurs. 

A second new pharmacoconvulsive agent 
is also chemically derived from an unex- 
pected source. The compound P.M. 1090 
(2,2,3,3-tetramethylsuccinamide) bears a 
resemblance to drugs with anticonvuls:nt 
activity, but produces convulsive seizures 
when given orally or intravenously. Nausea, 
vomiting occasionally, and additional con- 
vulsions are problems in this type of therapy 
(72). 

A method of reducing the convulsant 
threshold of pentylenetetrazole has been the 
use of flickering light (14 to 20 per second) 
with lower doses of the convulsant (108). 
More recently, hexazole (Fazole, Azo- 
zol, Azoman, Triazole), a related com- 
pound, has been similarly applied (283). 
Pfeiffer et al. (218) have described the 
use of some semicarbazides which pro- 
duce a convulsion, likely through the 
mechanism of a cerebral pyridoxine de- 
ficiency. The compound thiocarbohydrazide 
(Hz.N—NH—C(:S)—-NH—NH.) given in 
an oral dose of 200 mg. was found to induce 
a grand mal seizure 1 to 2 hours later in the 
patient who remained lightly restrained in 
his own bed. The convulsion is aborted by 
the intravenous injection of 50 to 200 mg. 
of pyridoxine. The undesirable side effects 
noted were nausea and occasional produc- 
tion of a temporary state of epilepsy. 

None of these foregoing innovations has 
shown as yet a clinical superiority in suc- 
cessful results much greater than those 
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achieved by EST. However, they do repre- 
sent attempts at improvement and increased 
patient acceptance of stimulant therapy. 


THE SCHIZOPHRENIC REACTION 


In contrast to depressive reactions, phar- 
macotherapy with the tranquilizing (ata- 
ractic) drugs, since 1954, has largely 
replaced electric shock therapy as the princi- 
pal form of treatment for most forms of the 
schizophrenic reaction. Although the rela- 
tive value of the therapeutic effect of these 
drugs may be inversely proportional to the 
quality of treatment supplied to the patient 
before their introduction, it is generally con- 
ceded that these drugs have a useful func- 
tion in the control of the acute psychosis 
and in some of the chronic phases of this 
disease. 

The question of what defines a tranquiliz- 
ing drug and which of the many drugs which 
are called tranquilizers may qualify under 
that definition is undecided by any consensus 
of opinion. This confusion arises by reason 
of restriction of the term “tranquilizing 
drug” by some persons to those drugs which 
are capable of calming the overt reactions 
associated with acute schizophrenic psycho- 
ses, whereas others extend the term to em- 
brace all drugs useful-as psychosedative 
agents. Perhaps for the former restriction the 
terms “psychototherapeutic” or “antischizo- 
phrenic” would be better. For the restricted 
area a tranquilizing drug may be defined 
as one that normalizes certain hyperemo- 
tional conditions such as mania, hallucina- 
tions and extreme anxiety and tension states 
without producing concomitant CNS de- 
pression such as drowsiness, confusion and 
motor incoordination. Barsa has pointed out 
that some tranquilizers may affect the hal- 
lucinations, delusions and psychotic be- 
havior more specifically than they produce 
relaxation of anxiety and tension (15). Ac- 
cording to this definition only certain of the 
more potent phenothiazine derivatives, cer- 
tain Rauwolfia serpentina alkaloids and per- 
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haps meprobamate would qualify as being 
truly antischizophrenic drugs. Although 
meprobamate has shown effectiveness in 
some studies with acute and chronic psy- 
choties (37, 215, 253, 254, 281), its discus- 
sion is best deferred to the section on treat- 
ment of the psychoneuroses, for which it has 
been more widely used. 

The drugs most widely in use in the United 
States for the treatment of the schizophrenic 
reactions are shown in Table 1. 

Many other compounds exist in addition 
to those listed (especially in the phenothia- 
zine category). Some of these have had 
limited clinical trial such as ethylone-3- 
dimethylamino-3’-propy1-10-phenothiazine 
(acetylpromazine, CB—1522) (67, 140) and 
piperidinochlorphenothiazine (NP-207, San- 
doz) (113, 153, 187). Other drugs such as 
atropine in large doses have been recom- 
mended for the treatment of schizophrenia 
(94). It has been noted that the schizo- 
phrenic responds with a lucid interval to 
stimulation by cholinergic drugs such as 
pilocarpine, arecoline and more recently the 
chronic administration of 2-dimethylamino- 
ethanol (219). Undoubtedly other drugs will 
appear until the rational basis of drug ther- 
apy in this condition is more apparent. 

For review purposes it may be assumed 
that reserpine and chlorpromazine are proto- 
type drugs and are qualitatively representa- 
tive of their respective groups. Quantitative 
differences exist, especially among the 
phenothiazine derivatives. In fact, there are 
clinical findings suggestive that some of the 
phenothiazines such as chlorpromazine are 
principally adrenergic blocking in side ac- 
tions whereas others such as mepazine ex- 
ert cholinergic blocking actions as their main 
side effects (38). Whether these two drugs 
differ also in the mechanism of their tran- 
quilizing action is, however, not yet appar- 
ent. Differences between reserpine and the 
action of the total alkaloids of Rawwolfia on 
the sleep centers have also been found (102). 

Many comparative studies have been 
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TABLE 1 
Commonly Used Drugs in the Treatment of Schizophrenic Reactions 





Generic Name 


———— 


Proprietary Names Pharmaceutical Firm 





Rauwolfia anaes alkaloids 
Reserpine. . 


Rescinnamine. . 


Deserpidine (canescine, r recanescine, " raunormine).. 


Phenothiazine derivatives 
Chlorpromazine 
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Promazine. . 
Mepazine. . ai 
Prochlorperazine. . 
Perphenazine. 
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Diphenylmethane derivative 


ao SY Pa 


Ciba 

Lilly 
Upjohn 
Riker 
Parke-Davis 
Pfizer 
Abbott 


..| Serpasil 
Sandril 
Reserpoid 
Serpiloid 
Serfin 

-| Moderil 
Harmony] 


Thorazine 
Phenergan 
.| Sparine 
Pacatal 
.| Compazine 
.| Trilafon 
Vesprin 


Smith, Kline & French 
Wyeth 

Wyeth 
Warner-Chilcott 
Smith, Kline & French 
Schering 

Squibb 








.| Frenquel Merrell 





made between reserpine and chlorpromazine 
for the treatment of the hospitalized schizo- 
phrenic. Several reviewers have pointed to 
chlorpromazine as generally the more valu- 
able drug (11, 167, 191), while one has found 


no significant differences in his own expe- 
rience and in his analysis of the literature 
(99). 


‘ Rauwolfia serpentina Alkaloids 


Reserpine. The pharmacology of Rau- 
wolfia serpentina has been reviewed (19). 
The ‘applications of the principal alkaloid, 
reserpine, to hypertension (3) and to neuro- 
psychiatric uses (4) have been the subject of 
extensive discussions. From these have 
emerged the cardinal features of the reser- 
pine induced syndrome. Its central sedative 
action, unlike that for other CNS depres- 
sants, is characterized by a state of imper- 
turbability with a tendency toward drowsi- 
ness, but without depression of contact with 
environmental stimuli and without a loss of 
coordination in responses to these stimuli. 
However, hyperemotional responses medi- 
ated by sympathetic centers in the hypo- 
thalamus are markedly depressed. 

Peripherally, the syndrome is marked by 
bradycardia and slight lowering of blood 


pressure, stimulation of peristalsis leading 
to increased frequency of stools, gastric hy- 
persecretion, miosis, ptosis of the eyelids and, 
in animals, a relaxation of the nictitating 
membrane. Larger doses may inhibit the re- 
spiratory and temperature regulating cen- 
ters although this is seldom encountered 
with clinical dosage. 

Centrally, such a pattern of signs and 
symptoms resembles that generated by sev- 
eral conditions. One of these is that in pa- 
tients with tumors of the posterior hypo- 
thalamus (sympathetic areas) (103). This 
led Schneider et al. (248) to suggest that 
reserpine exerted a blocking action against 
afferent stimuli to this emotional center. 
However, the site of the blockade was not 
defined. 

Other neurophysiologic studies have re- 
cently given attention to certain rhinen- 
cephalic centers as possibly being involved 
in the emotional instability of the schizo- 
phrenic. These have reactivated interest in 
the original theory of Papez (213) that 
these centers in the “nose” brain may have 
emotional as well as olfactory function (183, 
227). Many similarities have been note«| be- 
tween reserpine produced sedation and the 
effects of neural damage or removal in mon- 
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keys of certain of these areas such as the 
amygdaloid complex, portions of the tem- 
poral lobes and the prepyriform cortex (157, 
988). The presence of these areas has been 
shown to be necessary in order for reserpine 
to have a depressant effect on conditioned 
avoidance of electric shocks by monkeys 
(272). Chronic reserpine administration has 
produced an enhancement of rhinencephalic 
seizure activity as recorded from electrodes 
implanted in the amygdaloid and hippo- 
campal regions in unanesthetized cats (151, 
267). 

These observations, however, are difficult 
to correlate with observations of amygdaloid 
seizure activity in conjunction with excited 
behavior in cats (177) and slow wave activ- 
ity of high amplitude from electrodes placed 
in the amygdala and hippocampus in hu- 
mans in conjunction with recall of turbulent 
emotional experiences and odors associated 
with those experiences (176, 204). A close 
relationship has been observed between pa- 
tients with certain forms of psychomotor 
epilepsy and psychotic symptoms similar to 
those of the schizophrenic when the EEG 
shows disturbances in the temporal and un- 
derlying lobes (240). 

Two possible explanations of how reser- 
pine might act at these rhinencephalic sites 
include: (a) stimulation of inhibitive mech- 
anisms controlling the hypothalamic emo- 
tional centers (248), or (b) the causing of 
an increase in cortical inhibitive pathways 
(284). Other explanations revolve about a 
reversal of activity of reserpine according to 
the dose used (19). Although it appears that 
the amygdaloid complex is important as a 
coordinator of behavioral activity (260) 
more precise studies of functional localiza- 
tion will be necessary in order to explain 
drug action in this part of the brain. 

A second area of neurophysiologic re- 
search has been the action of reserpine on 
the ascending reticular activating system 
(207) and the diffuse thalamic projection 
system (147, 206). These two systems are 
sometimes referred to jointly as the mesodi- 
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encephalic activating system, since the dif- 
fuse thalamic projection system may be par- 
tially the afferent pathway to the cortex of 
stimuli from the reticular area (131). Re- 
cently two components have been distin- 
guished within the reticular activating sys- 
tem (69, 70, 242). One component having 
cholinergic synapses is activated by diiso- 
propyl fluorophosphate (DFP) and physo- 
stigmine and blocked by atropine. An adren- 
ergic component located more caudally is 
activated by epinephrine, norepinephrine 
and amphetamine and blocked by chlor- 
promazine. The activation of the former re- 
sults in EEG desynchronization (fast ac- 
tivity) only, while adrenergic stimuli 
provoke both similar EEG changes and be- 
havioral arousal effects. 

The effects of reserpine on the scalp EEG 
are slight and variable (19, 284). In con- 
trast to the barbiturate sedatives it does not 
produce the slow wave activity and syn- 
chronization characteristic of sleep patterns. 
Prolonged therapy may produce alterations 
to a fast activity pattern (22, 194). 

Small doses of reserpine have little effect 
on the EEG activation or the behavioral 
arousal in anesthetized cats following stimu- 
lation in the reticular formation or stimuli 
placed in the nuclei of the diffuse thalamic 
projection system (151). However, large 
doses in rabbits potentiated and prolonged 
arousal stimuli in the mesodiencephalic ac- 
tivating system (236). Although these ef- 
fects of large doses on the EEG and its ac- 
tivation do not seem directly related to the 
tranquilizing activity of reserpine, they are 
likely the explanation of the Parkinson-like 
tremor which occurs in patients after ex- 
tended therapy. They may explain the fa- 
cilitating action of the drug on drug induced 
convulsions by caffeine and pentylenetetra- 
zole and its lowering action on the electro- 
shock threshold (52). It may also explain 
some of the disastrous results reported from 
the application of EST to some reserpinized 
patients, although the combination has been 
given to hundreds of other individuals with- 
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out adverse reactions (191). Still, no signifi- 
cant change in the schizophrenic human 
threshold to convulsions with hexazole was 
found after repeated large doses of reser- 
pine (40). 

Experimental measurements of the sen- 
sitivity of hypothalamic and medullary cen- 
ters have shown that these are not depressed 
by reserpine. This has suggested that the 
site of action of reserpine is on the afferent 
pathways to these centers (121, 249). Other 
investigators (30, 138) have presented evi- 
dence of depression of medullary centers by 
reserpine. This contradiction has been at- 
tributed by Bein (19) to differences in the 
dose of reserpine. 

Biochemical and pharmacologic evidence 
on the mechanism of reserpine action has 
been far less localized than neurophysiologic 
data, but has been quite revealing as to the 
nature of the fundamental cellular action. 
This mass of data has been accumulated 
largely as a result of the very speculative 
hypotheses of Woolley and Shaw (294) and 
Gaddum (104). These were based on the 
finding of serotonin (5-hydroxytryptamine) 
in the brain and the knowledge that periph- 
erally serotonin antagonized the action of 
the hallucinogenic drug lysergic acid di- 
ethylamide (LSD) on the intestine. These 
hypotheses were expanded later, largely 
through the work of Brodie’s group at the 
Laboratory of Chemical Pharmacology at 
the National Heart Institute, into a theory 
of reserpine action based on its liberation of 
serotonin from a bound form in brain tis- 
sues and through the action of this sub- 
stance on the brain (43, 222, 261, 262, 265). 
The theory was also extended to a concept 
that serotonin and norepinephrine were neu- 
rochemical transmitters with opposite types 
of actions in the synapses of the autonomic 
centers of the lower brain. They also pro- 
posed that the differences in action between 
chlorpromazine and reserpine could be ex- 
plained on the basis that the former is an 
inhibitor of norepinephrine and the latter a 
stimulator of serotonin release (42). 
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Attractive though this theory may be it 
has been subject to enough criticisms (19, 
31, 33, 51), as well as support (63, 295) to 
make it worthy of reexamination. This is es- 
pecially pertinent in view of recent evidence 
demonstrating reserpine to cause relea<e of 
brain norepinephrine in a very parallel iash- 
ion to its action on serotonin (47, 50, 135, 
264, 277). 

Before commencing such an analysis it 
may be useful to point out many other pre- 
existing evidences of a close association of 
serotonin with the sympathetic division of 
the autonomic nervous system. 

(1) Chemical similarity between the in- 
dole structure of serotonin and some oi the 
postulated metabolites of epinephrine. 
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(2) Biochemical similarity in metabolism 
by monoamine oxidase (32, 100, 115, 269) 
and in the distribution of this enzyme (34, 
35). Although epinephrine and norepineph- 
rine are also substrates for this enzyme 
(263) , doubt has been expressed that mono- 
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amine oxidase is important in adrenergic 
metabolism (117, 158). 

(3) Pharmacologic evidence of an epi- 
nephrine-like inhibition of cerebral synaptic 
transmission (192, 193), a similar cardio- 
aceelcrator function to epinephrine in in- 
vertebrate hearts (93, 290) and a somewhat 
similar pattern of antagonism by adrenergic 
blocking agents (76, 105). Recently sero- 
tonin has been isolated from perfusates of 
sympathetic ganglia (111). 

The Brodie theory of reserpine action 
through the medium of the central sedative 
action of serotonin released in the brain is 
principally based upon the following evi- 
dence. 

(1) Serotonin has a reserpine-like seda- 
tive action since it lengthens the sleeping 
time of barbiturate treated mice, similarly 
to reserpine (262). LSD shortened the pro- 
longed sleeping time produced by both re- 
serpine and serotonin (262). 

(2) Reserpine causes a depletion of sero- 
tonin from the brain depots which outlasts 
the detectable concentrations of reserpine 
in the brain and parallels the duration of 
the reserpine sedation (129, 222). 

(3) Serotonin releasing activity in con- 
fned to only those Rauwolfia alkaloids 
which also have central sedative action (41), 
although recently this action has been found 
to reside in certain benzoquinolizine deriva- 
tives which also appear to have sedative ac- 
tion (223). 

The principal weakness of this theory 
seems to reside in the evidence cited above 
which suggests that the central sedative ac- 
tion of reserpine is mediated by the direct 
action of the serotonin. Other evidence sug- 
gests that serotonin may not have a tran- 
quilizing but rather an excitatory function 
in the brain similar to other indole deriva- 
tives such as LSD, bufotenin, ibogaine, the 
harmala alkaloids and others. Although the 
sleeping time observations of Shore et al. 
(262) were confirmed by Brown (46), she 
found that these same doses produced radi- 
cally different effects on the spontaneous 


activity of the mice. Instead of antagonism 
between serotonin and LSD, she observed a 
potentiation to increased activity from 
otherwise ineffective doses. Also there was 
no similarity to the interaction of reserpine 
with LSD compared to the combination of 
serotonin with LSD on activity measure- 
ments. Although the observed potentiation 
of barbiturate sleeping time by intraperito- 
neally injected serotonin may be correct, the 
interpretation of this as a central action is 
hazardous in view of the many unrelated 
substances which may affect this pharma- 
cologic test (58, 169). Prolongation of mouse 
sleeping time has been shown to be better 
correlated with a hypothermic action of 
many drugs which may be either central or 
peripheral in mechanism (86, 178). 

If serotonin has a central sedative action 
which is responsible for the action of re- 
serpine one would expect that this would be 
potentiated by the joint administration of 
reserpine and the monoamine oxidase in- 
hibitor, iproniazid, which would prevent the 
rapid metabolism of released serotonin. 
However, the administration of reserpine to 
iproniazid treated animals results in marked 
excitation (53, 266). This evidence seems to 
indicate a central excitant action for sero- 
tonin. It may explain the preliminary pe- 
riod of excitation or turbulence sometimes 
experienced by patients receiving sudden 
large amounts of reserpine. Further evidence 
for a central excitant action of serotonin 
comes from patients with metastatic malig- 
nant carcinoid who oftentimes show central 
excitation bordering on acute psychoses 
(196). 

There are many experiments which have 
failed to show an antagonism between LSD 
and serotonin in the CNS and some of these 
have shown synergism between the two in 
causing the excitatory and peripheral sym- 
pathetic manifestations of LSD (79). In 
human beings only, chlorpromazine, of all 
the commonly used tranquilizers, fully 
blocked the actions of LSD (73). Chronic 
reserpine administration (0.5 mg. per kg. 
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im. daily for 7 days) markedly intensified 
the response to LSD and resulted in a cata- 
tonic-like state for 48 hours. The consist- 
ent pyretogenic effect of LSD was increased 
by the action of serotonin (137) when brain 
levels of this amine were increased by the 
administration of 5-hydroxytryptophan to 
iproniazid treated animals (282). The in- 
hibitory action of serotonin on cortical 
synapses can be demonstrated by this same 
technique for increasing brain levels of sero- 
tonin (112). 

Finally, there are many peripheral antag- 
onists of serotonin other than LSD, such as 
atropine and p-2-Brom-LSD (BOL-148) 
which fail to have a hallucinogenic action 
on the brain although they penetrate the 
blood-brain barrier as well as does LSD 
(19, 51). Furthermore, p-2-Brom-LSD does 
not antagonize the reserpine effect on bar- 
biturate anesthesia (49, 243). 

The theory of Brodie has received some 
support from other laboratories. Woolley 
and Shaw (295) showed an antagonism be- 
tween LSD and serotonin on the contractile 
activity of oligodendroglial cells in tissue 
culture, but they also observed synergistic 
actions of the two in producing contractions 
after the initial antagonism had passed. A 
similar antagonism was also observed by 
Geiger (110). 

A depressant action of serotonin has been 
observed when it was injected into the brain 
ventricles of cats, but it was not antago- 
nized by LSD (106, 251). The depressant 
action of serotonin was not reserpine-like in 
character and was more like a frightened 
immobility. An antagonism between intra- 
cerebrally injected LSD and serotonin was 
observed in mice (120). All of these brain 
injection studies are hampered by the ques- 
tion of whether serotonin diffuses to its nor- 
mal site of action or exerts cerebrovascular 
effects to cause the observed actions. 

In behavioral studies a depressant action 
of serotonin on conditioned reflexes has been 
observed which is antagonized by LSD (59, 
292). This may not be representative of a 
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central action of serotonin by reason of its 
failure to cross the blood-brain barrier 
(258). 

Although there is no conclusive answer 
possible at present it appears to this reviewer 
that the preponderance of evidence fxvors 
a role for serotonin as a central excitatory 
agent at least in subcortical centers. The 
hyperactivity of serotonin rather than its 
deficiency may play a role in mediating un- 
controlled emotional responses in acute psy- 
choses. Thus the mechanism of reserpine 
action may be by depletion of brain con- 
centrations of serotonin and/or certain cate- 
chol amines rather than through the seda- 
tive action of released serotonin. For this 
reason many studies are currently concerned 
with the urinary excretion and plasma levels 
of epinephrine and norepinephrine in psy- 
chiatric patients (74, 189, 231, 274), but 
with variable results likely because of the 
uncertainty of chemical methods available 
at present. 

A very significant finding which corre- 
lates the activity of reserpine on rhinen- 
cephalic centers with the presence there of 
serotonin has been the discovery that con- 
trary to earlier reports this indole exists in 
high concentrations in the limbic system, 
particularly the medial and _ prepyriform 
areas, the hippocampus, the amygdaloid and 
septal regions (211). Of further significance 
is an observed dependency of the conversion 
of 5-hydroxytryptophan to serotonin on an 
adequate dietary level of vitamin Bg when 
one recalls the effects of pyridoxine defi- 
ciency on convulsive thresholds mentioned 
earlier (218). 

Some suggestions have been made of an 
endocrine mode of action by reserpine (109). 
Evidence for a mild stimulant action on the 
pituitary-adrenal system has been found to 
be equivocal (19). Two recent reports, how- 
ever, have shown increased 17-hydroxycorti- 
coid excretion in monkeys (123) and in man 
(97). Depressions of metabolism have been 
reported which are likely peripheral rather 
than on the thyroid gland itself (66, 200). 
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Other effects on the sex glands are likely 
secondary to pituitary changes (280). 

The peripheral effects of reserpine are gen- 
erally conceded to be explained by the cen- 
tral reduction in sympathetic nervous out- 
flow and a central blocking of sympathetic 
reflexes. The bradycardia, slight fall in 
blood pressure, miosis, hyperperistalsis and 
hypersecretion are thus caused by a reduc- 
tion in the sympathetic stimulation to these 
organs and result in an apparent relative in- 
crease in parasympathetic function. Some 
transient cardiovascular side effects which 
are peripheral in origin have been ascribed to 
the releasing action of reserpine on serotonin 
and/or norepinephrine (198). Histamine re- 
lease has also been described and may ac- 
count for the commonly encountered nasal 
stuffiness (286). These peripheral side ef- 
fects are annoying to anyone, but in mental 
patients they may cause even greater emo- 
tional upset and have been proposed as the 
cause of the severe depressions which may 
occur after prolonged therapy. 

Although an increase in the gastric secre- 
tory response to test stimulation does occur 
(124), the basal gastric secretory rate is not 
increased with chronic administration (154, 
232), and ulcers do not necessarily recur at 
a dosage rate of 0.75 mg.-per day for 2 weeks 
(71). ; 

The action of reserpine on spinal reflexes 
is disputed, with a claim of an increase in 
magnitude of monosynaptic reflex action 
(248) and a report of a selective depression 
of monosynaptic action potentials compared 
to polysynaptic pathways (165). This dis- 
agreement is likely a result of methodology 
and is not resolvable at present. 

Rescinnamine. Rescinnamine has both 
sedative and hypotensive properties quali- 
tatively similar to reserpine (61, 62). The 
relative potency of the two is close and 
comparisons vary in results depending upon 
the animal species tested (19). 

Deserpidine (recanescine). This alkaloid 
also exerts similar sedative and hypotensive 
actions which in animals are qualitatively 


and quantitatively similar to reserpine. 
Clinical comparisons are available reporting 
superiority (92) and inferiority (107) for 
this drug in the treatment of psychiatric pa- 


_tients. 


Phenothiazine Derivatives 


Chlorpromazine. The development of 
chlorpromazine from a group of antihista- 
minic phenothiazines possessing unusually 
prominent central sedative actions has re- 
sulted in the evolution of a number of simi- 
lar derivatives which are mostly devoid of 
their original histamine antagonism. This 
development has been related in the Ameri- 
can literature by Koetschet (159). Chlor- 
promazine is outstandingly qualified for dis- 
cussion as the prototype drug of this group 
by reason of wide experimental testing and 
extensive clinical trial. The tranquilizing ac- 
tion of this drug has been most effective in 
patients with some form of the schizophrenic 
reaction in which hyperactivity, agitation, 


hallucinations and marked anxiety are pres- 
ent. The large number of clinical impres- 
sions and discussions of this compound are 
beyond the scope of this review for tabula- 
tion (188). 

In the brain, in addition to its blockade of 


hyperemotional responses, chlorpromazine 
exerts an antiemetic action, a hypotensive 
action on blood pressure regulating centers, 
a hypothermic action and in large doses some 
depression of respiration. Centrally it also 
exerts marked synergism with other CNS 
depressants and antagonizes stimulants to 
the brain. The onset of action of chlorpro- 
mazine is much more rapid than that for 
reserpine. 

Peripherally it has been demonstrated to 
have an adrenergic blocking action, a cho- 
linergic blocking action and an antihista- 
minic effect. However, these peripheral ef- 
fects are not prominent in comparison with 
central mechanisms. The adrenergic block- 
ing action has been shown to be feeble by 
studies in spinal animals (195) and in man 
(208). The cholinergic blocking action of 
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chlorpromazine has been estimated to be 
one-twenty-fifth to one-twenty-eighth that 
of promethazine. As an antihistaminic the 
compound is one-twenty-second to one-half 
as effective as that compound (246). 

The tranquilizing action of chlorproma- 
zine produces a state of lethargy, inactivity, 
a reduction of interest in the environment 
and a tendency toward drowsiness that is 
more prominent than for reserpine. This 
drowsiness is measurable in man as a lower- 
ing of the sedation threshold to intravenous 
amobarbital (40). There is a depression of 
conditioned reflexes at doses which do not 
affect the ability of the animal to escape 
from painful stimuli. 

The EEG may reflect the hypoactivity by 
an increased slow wave activity and the ap- 
pearance of spindles, but the effect is not 
marked (64, 130, 182, 237, 278, 279). Large 
doses produce an activating effect on the 
EEG similar to pentylenetetrazole (83, 197). 
It cannot be stated with certainty whether 
this is a direct neural effect or secondary to 
changes in cerebrovascular resistance which 
have been shown to occur simultaneously 
(144). 

Many investigators have pointed to the 
ascending reticular activating system as the 
site of chlorpromazine blockage of arousal 
stimuli in curarized cats (130), unanesthe- 
tized cats (39) and in curarized rabbits 
(237). Large doses of chlorpromazine and 
other phenothiazine derivatives may also 
cause convulsive seizures or increase sus- 
ceptibility to them (88). This may also be 
related to the stimulant effect of high doses 
on the mesodiencephalic activating system 
(226, 237). Other investigators have been 
unimpressed with the quantitative effect of 
chlorpromazine in these preparations (150, 
203, 226, 279). Preston (226) found in cu- 
rarized cats treated chronically with 10 mg. 
per kg. of chlorpromazine the initiation of 
spontaneous slow wave activity in the amyg- 
daloid nucleus leading to seizures which ex- 
tended to the cortex in larger doses. Delgado 
and Mihailovic have observed a similar 


finding in monkeys (68). Killam et al. (151) 
in unanesthetized cats without muscle im- 
mobilization did not find such an effect on 
spontaneous activity or electrode stimula- 
tions in this area. They did find a marked 
blocking effect of chlorpromazine on the 
EEG arousal and behavioral effects from 
electric stimuli placed in the nuclei of the 
diffuse thalamic projection system. Other 
experiments have shown the blockade by 
chlorpromazine of EEG desynchronization 
from stimuli located in the hypothalamic 
region (13, 182), 

These neurophysiologic experiments are 
suggestive of a blocking action of chlorpro- 
mazine somewhere in the diencephalon. 
The clinical expression of this blocking ac- 
tion of the mesodiencephalic activating sys- 
tem seems to be the drowsiness or central 
sedative action. As will be seen later in cer- 
tain phenothiazine derivatives this blocking 
action does not occur in proportion to a 
drug’s blocking of conditioned avoidance 
responses to noxious stimuli. Himwich et al. 
(132) found difficulty in correlating depres- 
sion of the reticular activating system with 
clinical potency in a series of phenothiazines. 
Bradley and Hance (39) and Rothballer 
(242) have suggested that this is a blockade 
of an adrenergic component of the mesodien- 
cephalic activating system which is stimu- 
lated by epinephrine, norepinephrine, am- 
phetamine and serotonin (although the 
action of the latter drug is not exactly simi- 
lar to the sympathomimetics). Some human 
correlation to these results in animals has 
been obtained (255). 

In contrast to reserpine, much less infor- 
mation is available on the biochemical na- 
ture of the chlorpromazine neural action. 
Most effects of the compound suggest it is 
primarily a depressant to cell activity. In 
the brain it accumulates in the lipide por- 
tions of neuronal cells, with the hypothala- 
mus showing the highest concentrations of 
S*5 from the labeled drug (54, 287). Studies 
of the effect of chlorpromazine on the oxygen 
consumption of cerebral cortex slices in vitro 
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have not been comparable to concentrations 
of the drug obtainable in vivo (28, 116, 205, 
229) with the exception of one study (217). 
Studies of oxidative phosphorylation have 
revealed more sensitive effects by lower con- 
centrations of the drug. Chlorpromazine ap- 
pears to be a potent uncoupler of phos- 
phorylation from oxidative respiration in 
liver mitochondria and to a lesser extent in 
brain mitochondria (1, 28). However, in 
vivo the effect of chlorpromazine is to cause 
an accumulation of ATP especially in the 
thalamic-hypothalamic region. This likely 
results as a reflection of the decreased en- 
ergy utilization of these cells (116). Chlor- 
promazine also causes an increase in the 
accumulation of P%? in the phospholipides of 
brain slices (185) and in the phosphatides 
of mitochondria from brain cells (186). In 
vivo the turnover rate of rat brain phos- 
phatides is depressed rather uniformly in all 
types of brain tissue by a large dose of chlor- 
promazine. Phosphatidylcholine is affected 
to a greater extent than phosphatidyleth- 
anolamine (5). 

Chlorpromazine does not affect serotonin 
storage in tissues (42), but on test organs 
in vitro it demonstrates a potent serotonin 
blocking action (20, 27, 119). 

The many peripheral actions of chlor- 
promazine have evoked much attention. The 
action on the cardiovascular system, which 
may be marked upon parenteral administra- 
tion, is evidenced by a fall in blood pressure 
that is compensated by tachycardia. This is 
attributed to both a central depression of 
vasoregulatory reflexes and a_ peripheral 
adrenolytic action, the former being the 
more important. This hypotensive action is 
likely the basis of the antishock action of 
the compound similar to that found with 
other adrenergic blocking drugs like diben- 
amine (16, 127, 297). 

Muscle tonus is depressed by chlorproma- 
zine and, as observed in the early studies of 
“artificial hibernation” there is an anti- 
shivering action. This action is more likely 
a result of a central action on myotonic re- 





flexes rather than a peripheral curare-like 
effect (161). Larger doses have a peripheral 
curarimimetic effect (160). Monosynaptic 
action potentials are claimed by one investi- 
gator (165) to be selectively depressed while 
another has found no effect on either mono- 
synaptic or polysynaptic reflexes (226). 

Another side effect of more chronic chlor- 
promazine therapy is the occurrence of jaun- 
dice in approximately 1 per cent of patients. 
The jaundice is of the intrahepatic chole- 
static type and usually results in no associ- 
ated hepatocellular damage (60). Its mech- 
anism is uncertain. Increased resistance of 
the biliary sphincter mechanism has been 
suggested (202). Bile viscosity is not signifi- 
cantly raised (233). Other theories have im- 
plicated activation of a latent virus (148), 
allergy to chlorpromazine (291) and postu- 
lated interference in hepatic choline metabo- 
lism (214). Although bilirubin, thymol tur- 
bidity and Bromsulphalein tests often fail 
to warn of impending liver impairment, an 
increase in the serum oxalacetic amino- 
pherase (transaminase) test may often de- 
tect approaching toxicity (149, 296). How- 
ever, elevation of the serum oxalacetic 
transaminase test is caused by other causes, 
whereas the rise in alkaline phosphatase is 
more often a reflection of an obstructive type 
of jaundice (259). 

Other side effects, dryness of the mouth, 
blurring of vision and constipation, are usu- 
ally attributed to the atropine-like action of 
the drug. Many hormonal alterations may be 
produced by average to large doses of 
chlorpromazine. It produces supression of 
anterior pituitary function through its hy- 
pothalamic depression which results in 
amenorrhea and galactorrhea in women 
(7, 152, 275). In the pituitary-adrenal re- 
lationship it is suggested that chlorproma- 
zine is a stress-producing drug causing evi- 
dences of increased adrenal cortex function 
(122, 166). 

The most toxic side effect, which unfor- 
tunately is infrequent (0.001 to 0.002 per 

cent) is agranulocytosis (225). Its mech- 
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anism is unknown, but allergy to chlor- 
promazine has been suspected (244). Chlor- 
promazine, like reserpine, may cause a 
Parkinson-like tremor with a long dosage 
schedule. Women appear more susceptible 
to this side effect by a 2:1 ratio (101). This 
sign of extrapyramidal malfunction has 
been attributed to the effect of high doses on 
the mesodiencephalic activating system. It 
is relieved by the action of cholinergic 
blocking drugs of the atropine type which 
penetrate the blood-brain barrier, but not 
by quarternary derivatives of the methan- 
theline type which do not cross. Larger 
doses produce a reversal of this depression 
and a stimulation of the reticular activating 
system which may produce convulsions with 
doses of chlorpromazine above 40 mg. per kg. 
Other toxic effects are photosensitivity 
caused by the reaction of chlorpromazine in 
the skin to light and a dermatitis which may 
result from either the systemic effects of the 
drug (8) or through skin contact (172). 
Promethazine. Though promethazine is 
most widely used for its antihistaminic, anti- 
nauseant and preanesthetic applications it 
has been recommended for the control of cer- 
tain psychiatric disorders (77). However, 
the small series reported was not composed 
of many acute psychotics and a potency 
comparison to chlorpromazine was not made. 
It is likely that this compound may be con- 
sidered when minimal hypotensive, hepatic 
and hematologic side effects are desired for 
the control of mild anxiety and tension. 
Promazine. Promazine is approximately 
one-half as toxic as chlorpromazine in acute 
animal measurements (17). Its clinical po- 
tency in the management of acutely dis- 
turbed psychotics is also lower, but has not 
been well quantitated (87, 245). Orthostatic 
hypotension is less frequent with promazine 
(87). Agranulocytosis may occur (293), but 
the compound does not cause jaundice in 
experimental animals and so far none has 
been reported in man (252). 
Mepazine. Mepazine in early studies in 
the United States showed high toxicity (155) 
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which is now believed to be attributable to 
impurities (156). Bowes (38) believes this 
compound to be predominantly cholinergic 
blocking in its side effects since he noted no 
Parkinsonian tremor and little hypotension, 
Jaundice and blood dyscrasias may occur, 
as with chlorpromazine. 

Prochlorperazine. Lower doses of pro- 
chlorperazine are more effective than chilor- 
promazine. The lethal effect of the compound 
is about one-half that of chlorpromazine and 
this ratio applies to the potency of the drug 
in side-by-side comparisons for most other 
pharmacologic actions except for the inhibi- 
tion of conditioned reflexes and its anti- 
emetic effect where it exceeds chlorproma- 
zine by a large margin (148). 

Perphenazine. This compound is claimed 
to exceed chlorpromazine sevenfold in its 
effect on behavioral activity (142). How- 
ever, it was similar in potency in blocking 
the arousal of the mesodiencephalic activat- 
ing system. This seems to indicate that this 
observation is not directly related to the ac- 
tion of the drug on conditioned avoidance 
responses. In man, 12 to 24 mg. per day 
have been reported to be effective for the 
treatment of anxiety, agitation and excite- 
ment (10). The drug is similar to other 
phenothiazines in the expected side effects 
except that blood dyscrasias, liver disorders 
and photosensitivity have been unreported 
in initial clinical trials (142). 

Triflupromazine. Triflupromazine is a sim- 
ilar deviate in pharmacologic properties to 
perphenazine and prochlorperazine when 
compared to- chlorpromazine. It is reported 
by its protagonists to be less toxic and to be 
more successful than chlorpromazine in sup- 
pressing conditioned avoidance responses, 
taming wild monkeys and in antiemetic ac- 
tion (48, 221). 

Although many quantitative improve- 
ments in potency and decreased side effects 
have been gained by a study of other deriva- 
tives of phenothiazine, there appears to be 
little evidence of novel and unexpected prop- 
erties among the group. In fact, the group 
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of compounds are remarkably similar in 
action and side effects. 


Diphenyl Methane Derivatives 


Azacyclonol. Azacyclonol occupies a 
unique position in the treatment of the 
schizophrenic psychoses. It has effects on 
the hallucinatory and confusional symp- 
toms of the disease with little benefit in con- 
trolling the motor excitement and the auto- 
nomic emotional and physical changes (82, 
209, 241). However, it is not successful in 
relieving the delusional aberrations in all 
schizophrenic dissociation syndromes. The 
attempts to obtain complete symptomatic 
control of schizophrenic symptoms may 
have led to the large number of negative 
reports concerning the use of this drug in 
unselected acute psychotics (21). This limi- 
tation in application has led the manu- 
facturer to adopt the label of an anti- 
hallucinatory or anticonfusional drug rather 
than the tranquilizer title. 

Azacyclonol is closely related chemically 
to the previously discussed CNS stimulat- 
ing drug pipradrol (Meratran) in that only 
the position of the nitrogen atom in the 
piperazine ring has been changed. 

Azacyclonol was first perceived to correct 
the experimentally induced hallucinations 
invoked by LSD and mescaline (81). It has 
few pharmacologic properties in common 
with other tranquilizing drugs except for the 
prolongation of barbiturate sleeping time 
(45). It will correct EEG abnormalities pro- 
duced by LSD and mescaline but not pipra- 
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drol (235) although it will antagonize the 
hyperactivity produced by pipradrol and 
other CNS stimulants (45). The compound 
has a very low incidence of side effects. In 
acute toxicity tests large doses gave a pipra- 
drol-like stimulation. 


THE PSYCHONEUROTIC REACTIONS 


For successful pharmacotherapy of the 
anxiety, tension, insomnia and other symp- 
toms of psychoneurotic patients it is neces- 
sary that a drug be largely devoid of side 
effects. For this reason a large number of 
compounds having less tranquilizing po- 
tency, but with fewer autonomic and CNS 
side effects than the Rawwolfia and pheno- 
thiazine derivatives, have been applied 
mainly to the treatment of the psychoneu- 
roses. The agents which have been used in 
this category of psychiatric therapy are 
shown in Table 2. 

The drugs in Table 2 fall into these two 
categories on a chemical basis of classifica- 
tion. However, according to pharmacologic 
properties these drugs are quite heterogene- 
ous. Included are drugs with spinal cord de- 
pressant, antihistaminic and anticholinergic 
properties in addition to their central ac- 
tions. 


Propanediol-Butanediol Derivatives 


Meprobamate. Meprobamate is an out- 
growth of efforts to prolong the transient 
action of mephenesin (Myanesin, Tolserol, 
Lissaphen, Relaxar, Glykresin, Oranixon, 
Toloxyn, Dioloxol, Siaan, Myodetensine). 


TABLE 2 
Drugs Used in the Therapy of Psychoneurotic Reactions 





Generic Name 


Proprietary Name Pharmaceutical Firm 





Propanediol—butanediol derivatives 


Meprobamate............................-....| Miltown 
Equanil 


.| Ultran 


Wallace 

Wyeth 
ee) Lilly 

Diphenylmethane derivatives 

EN 2200, os Spica ad avon neds 

MUOEAMEIID S555 soos cach cess cvecscscessoeees | AGRE 

mmenyitoloxamine..................2..c0cnee2-| PRIN. 


MOORVIGMING, ... . 6. wee eee ccc ee sececcee | DOCADFYN 


.| Suavitil Merck-Sharp & Dohme 
Pfizer 
Bristol 


Merrell 
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Mephenesin was shown to be metabolized 
quite rapidly to principally B-(1-toloxy)- 
lactic acid (234). Meprobamate is the re- 
sult of an attempt to prolong the short ac- 
tion of a compound closely related to 
2,2-diethylpropanediol (DEP, Prenderol), 
a spinal cord depressant similar in action to 
mephenesin by esterification with carbamic 
acid. Thus, meprobamate is the dicarbamate 
ester of 2-methyl-2-n-propyl-1 ,3-propane- 
diol (23). In the CNS the compound was 
shown first to act as a spinal interneuronal 
depressant and thus as a muscle relaxant, 
especially in reflex states of muscle tension. 
It also exerted an anticonvulsant action 
(125). Later, largely as a result of its tam- 
ing effect in monkeys given very large doses, 
it was introduced as a tranquilizer (24). 
Other studies suggestive of a central action 
showed the production of synchronization 
and a slow wave pattern in the EEG origi- 
nating in the diencephalic region (125) and 
also in certain ganglia of the forebrain (24). 

Berger (25) has reported that very large 
doses of meprobamate are necessary to af- 
fect the EEG in leads taken from the cortex. 
However, Pfeiffer et al. (220) showed the 
production of fast wave activity in humans 
with single oral doses of 1600 to 2000 mg. 
This they found was similar to the effects of 
secobarbital, phenobarbital and paralde- 
hyde. 

Meprobamate, because of its antipentyl- 
enetetrazole, antistrychnine and antielectro- 
shock actions, has been recommended for 
the treatment of petit mal epilepsy (9, 216). 
Another barbiturate-like action is the pro- 
duction of grand mal seizures upon the sud- 
den withdrawal of meprobamate after pro- 
longed high dosage in mice (276) and in man 
(174). Other barbiturate-like properties in- 
clude other withdrawal symptoms, psycho- 
logic dependency and tolerance (173). 

Meprobamate has many pharmacologic 
differences from reserpine and chlorproma- 
zine (27). It has no adrenolytic, anti- 
cholinergic or antihistaminic action. It has 
little enhancing action on the length of bar- 
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biturate induced sleep. It fails to inhibit the 
response of animals to conditioned reflexes 
short of doses which paralyze the animals’ 
muscular capacity to respond. It has a 
greater depressant action on multisynantic 
reflexes than for monosynaptic reflexes, but 
the action is not selective as previously be- 
lieved (171). Although it is less potent tian 
mephenesin in this respect (220) it is 
longer acting (27). 

Thus the pharmacologic classification of 
meprobamate into previous categories js 
quite difficult. It appears to exert hybrid 
properties between mephenesin and certain 
of the barbiturates and/or trimethadione 
(220). Its greatest advantage is the low in- 
cidence of side effects, although these are 
now perceived to be more frequent than 
earlier studies indicated. They include 
drowsiness, hypersensitivity reactions and 
states of acute intoxication in addition to 
the withdrawal effects already mentioned. 

Phenaglycadol. Phenaglycadol, 2-p-chlo- 
ropheny]-3-methy] ,2,3-butanediol, resem- 
bles meprobamate in having persistent mul- 
tisynaptic reflex depression, monkey taming 
action, antistrychnine activity, antipentyl- 
enetetrazole activity and a pentobarbital- 
like effect on the EEG although arousal 
stimuli were not blocked similarly to meph- 
enesin (270). Thus, phenaglyeadol appears 
to be, like meprobamate, another molecule 
with a cross between the properties of a 
spinal cord depressant and certain barbitu- 
rates and/or anticonvulsants. It also has 
been effective as an antiepileptic in petit 
mal seizures (118). 


Diphenylmethane Derivatives 


Benactyzine. Benactyzine has attracted 
widespread attention because of the unusual 
nature of its action. Its main usefulness has 
been in the treatment of psychoneuroses, 
but its side effects, though not dangerous, 
may be distracting to the overall clinical 
efficacy. The human effect of this drug is 
unique among the tranquilizers. The cen- 
tral relaxation is characterized by a block- 
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ing of recycling thought processes (rumina- 
tion), difficulty in concentration and a 
slight hesitancy in speech (170). This has 
been substantiated by the finding of a sig- 
nificant lengthening of reaction time meas- 
urements in man (128). Other peculiar ef- 
fects in man are a change in time perception, 
a heaviness of the limbs and a tendency 
to dizziness and ataxia caused apparently 
by the difficulty in concentration rather 
than any neuromuscular weakness. The 
drowsiness may also be a result of the de- 
creased ability to concentrate and is more 
permissive rather than inductive of sleep. 

A corollary of the drowsiness is a de- 
crease in the « activity of the EEG (56, 128, 
230). The pauses in the a@ activity of the 
EEG were unrelated to the normal inhibi- 
tion of this activity by opening the eyes, 
thinking, hallucinations, ete. Whether these 
effects are reflective of lapses in conscious- 
ness and tension or the product of a central 
cholinergic blocking action cannot be stated 
as the origin of a activity is uncertain. Pal- 
mer has discounted the importance of these 
effects as an insignificant finding (212). 

Benactyzine is fundamentally a choliner- 
gic blocking drug with peripheral effects 
similar to the compound adiphenine (Tra- 
sentine, Ciba) to which it is closely related 
in chemical structure (170). It has mydria- 
tic, antispasmodic and antisalivary effects 
typical of many other atropine-like drugs. 
Like some others of the atropine group it 
has antiParkinson properties (133). Simi- 
lar to adiphenine it is also a local anes- 
thetic. Benactyzine differs greatly from 
other tranquilizers in having none of the 
adrenolytic, antihistaminic or hypothermic 
effects of chlorpromazine. Although it causes 
heaviness of the limbs, unlike meprobamate, 
it has no interneuronal blocking action. It 
does not affect the metabolism of serotonin 
as does reserpine. The compound markedly 
lengthens the barbiturate sleeping time of 
animals (26). 

Benactyzine, in contrast to atropine and 
adiphenine, has very potent effects on ani- 
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mal behavior. It abolishes the evidences of 
nervous tension in rats in a stressful situa- 
tion (145). Differently from chlorproma- 
zine, it facilitates simple, but depresses 
complicated reflexes (146). Thus, benacty- 
zine, which affords unique properties among 
the tranquilizing drugs, may find new drug 
functions not yet recognized in the treat- 
ment of the psychoneuroses (136). In the 
general treatment of psychoneuroses, its 
overall effect is not striking (114). 

Hydroxyzine. Drowsiness production is 
the predominant action of hydroxyzine 
which led to its use as a tranquilizer for 
mild states of anxiety and tension. The most 
marked peripheral pharmacologic action is 
its antihistaminic effect (180). Its chemical 
structure is closely related to a number of 
other antihistaminies, such as chlorcyclizine 
(Perazil, Perazyl, Di-Paralene, Histantine, 
AH-289). It is interesting that diphenhy- 
dramine (Benadryl, Amidryl), an antihis- 
taminic with a large degree of sedative side 
effects and a similar chemical structure, 
produces a marked improvement in abnor- 
mal juvenile behavior (98). Hydroxyzine, 
like other tranquilizing drugs, lengthens the 
barbiturate sleeping time of animals and 
reduces their spontaneous motor activity 
(141). It has a slight action against adrener- 
gic cardiovascular responses and as a cho- 
linergic blocking drug is 0.2 per cent as ac- 
tive as atropine. 

An almost complete lack of side effects 
except for drowsiness is an asset of this 
drug. Clinical reports have shown it to be 
effective principally in mild cases of anxiety 
and tension (57, 75, 84, 239, 256, 257). 

Phentoloxamine. Phentoloxamine resem- 
bles hydroxyzine in possessing antihista- 
minic action with a large central sedative 
component. Published clinical studies of its 


action as a tranquilizer are not yet avail- 
able. 


Doxylamine. This antihistaminic has also 
been reexamined for use as a tranquilizer 
(90). Although it produces drowsiness in a 
large portion of normal individuals it does 
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not appear to affect psychotic patients in 
this way even in large doses. 


Miscellaneous Agents 


Butamorane. In agreement with the hy- 
pothesis of interference with cerebral adren- 
ergic mechanisms as the mode of action of 
chlorpromazine, some compounds derived 
from the Fourneau series of adrenergic 
blocking agents related to piperoxan (Beno- 
daine, 933-F) (96) have recently been de- 
scribed as tranquilizing drugs. It has been 
reported that ethoxy- and chlorethoxy- 
butamoxane are 20 times more potent than 
chlorpromazine (210, 271, 285). The com- 
pound is unusual in that it antagonizes 
analgetics (238). 


(Cl? 9 
es 
(cn?\ Yr CH-CHe-NH-Cals 
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Ectylurea. The compound ectylurea 
(2-ethyl-cis-crotonylurea, Nostyn-Miles- 
Ames) represents an attempt to identify a 
sedative with an as wide as possible margin 
between sedation as defined by reduced 
spontaneous activity and hypnosis as indi- 
cated by eye closure and sleep induction 
(181). It has been recommended for the 
treatment of anxiety and tension states (6, 
91). 

Cetadiol. Cetadiol (5-androstene-3 ,16- 
diol, Nepera) has been described as a ster- 
oidal tranquilizing agent. With the known 
anesthetic action of the steroid hydroxydi- 
one sodium (Viadril, Pfizer) and the central 
depressant action of other steroids including 
cholesterol (85), other steroids with tran- 
quilizing action may well be anticipated. 


SUMMARY 


In concluding this review of the dynami- 
cally active field of the pharmacotherapy 
of mental disease one is tempted to point 
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out three generalizations of drug action 
which appear to be crystallizing. 

1. Mental depression may be related to 
either a neurohumoral deficiency of cereliral 
serotonin or some sympathomimetic amine 
or to some enzyme disorder such as a mono- 
amine oxidase overactivity in the adrenergic 
excitatory mechanisms of the brain which 
might produce such a deficiency. 

2. Drugs which are most effective in curb- 
ing the acute mania, motor excitement «nd 
hallucinations of the schizophrenic reaction 
are those which interfere in some manner 
with the adrenergic excitatory centers for 
emotional responses in the brain as exemli- 
fied by reserpine and chlorpromazine. 

3. Psychoneurotic symptoms _ respond 
most favorably to drugs which have a mini- 
mum of side effects and produce a relaxation 
of neuromuscular tension and anxiety with 
a minimum of drowsiness and other symp- 
toms of central nervous system depression. 
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